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In  tiik  ITousi-:  of  RErKi:sKNTATiVKS, 

May  24,  1872. 
Tlie  following  resolutiou,  origiuatiuj;  in  the  Hoiiso  on  tlic  7tli  instant,  lia^  this  day 
been  concuiTed  in  by  tlio  Scnato : 

Resolved  htj  the  Houae  of  He^m'stuta tiros,  (the  Senate  concuninfj,)  That  there  be 
printed  of  the  Annual  Rei)ort  of  the  Commissioner  of  Agricultnre  for  1871,  two  hun- 
dred and  lifty-five  thousand  extra  coi)ie8,  one  hundicd  and  eighty  thousand  of  which 
shall  be  for  the  use  of  the  House,  lifty  thousand  for  the  use  of  the  Senate,  and  twenty- 
five  thousand  for  distribution  by  the  Commissioner  of  Agriculture. 

Attest: 

EWD.  Mcpherson, 

Clerk, 
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THE    COMMISSIONER   OF  AGRICULTURE. 


DEPART3S1ENT  OF  AGEICULTUEB, 

Washingtonj  D.  C.y  November  15, 1871. 

8iB :  In  accordance  with  the  requirement  of  the  act  of  Congress  es- 
tablishing the  Department  of  Agricultnre,  I  have  the  honor  to  submit 
my  first  annual  report. 

There  is  scarcely  a  nation  upon  earth  whose  people  have  not  recently 
been  startled  into  action  to  promote  that  great  interest  in  which  more 
than  one-half  the  world  is  actually  employed  and  upon  the  success  of 
which  the  other  portion  is  dependent.  The  segregated  character  of  the 
rural  population  has  been  such  as  to  forbid  that  concentration  of  ideas 
and  consultation  of  views  which  are  so  common  to  all  other  professions 
and  occupations.  But  recently,  through  the  instrumentality  of  agricul- 
tural journals  and  the  establishment  of  agricultural  societies  and  col- 
leges, farmers  have  been  brought  to  discover  that  there  is  work  for  them 
to  do  outside  of  the  precincts  of  the  farm.  They  seem  to  have  been 
startled  into  a  determined  purpose  to  take  their  place  in  the  race  of  the 
world's  progress,  and  to  assert  for  themselves  a  position  which  will  en- 
able them  to  keep  pace  with  all  others  whese  goal  is  success  in  life. 

It  is  the  purpose  of  this  Department  to  encourage  and  aid  this  new 
spirit  of  improvement,  having  due  regard  to  'Hhe  geneml  designs  and 
duties''  imposed  by  the  act  of  Congress  establishing  it,  which  are,  "to 
acquire  and  diffuse  among  the  people  of  the  United  States  useful  infor- 
mation on  subjects  connected  with  agriculture  in  the  most  general  and 
comprehensive  sense  of  that  word,  and  to  procure,  propagate,  and  dis- 
tribute among  the  people  new  and  valuable  seeds  and  plants."  No 
language  could  be  more  comprehensive  to  express  the  power  of  this 
Department,  or  to  enlarge  the  field  of  usefulness  over  which  its  influence 
may  be  extended;  but  it  is  this  almost  undefined  power  and  the  vast 
expanse  of  this  field  that  render  the  task  difficult  to  determine  what 
shall  be  done  to  promote  the  great  agricultural  interests  of  the  country. 
H  a  power  thus  concentrated,  with  agencies  in  every  county  of  every 
State,  and  facilities  for  correspondence  with  all  the  countries  of  the 
world,  9hould  not  be  able  to  collect  knowledge  essential  to  the  interests 
of  the  people,  and  seeds  und  products  for  distribution  which  are  new 
and  valuable,  the  failure  would  be  traceable  to  its  own  inefficiency,  and 
not  to  its  want  of  means  to  do  good. 
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There  is,  perhaps,  no  occupation  in  life  which  so  greatly  needs  the 
fostering  care  of  the  Government  as  that  of  farming.  There  is  no  prin- 
ciple of  political  economy,  no  question  of  public  policy,  no  considera- 
tion of  statistical  facts,  no  new  development  of  scientific  knowledge, 
which  does  not  come  home  to  be  measured  in  its  influence  upon  the  re- 
sults of  the  farm.  This  Department,  as  I  view  it,  has  been  established 
to  care  for  these  interests,  and  it  invokes  our  anxious  study  to  know 
how  this  shall  bo  best  done.  My  experience  in  observing  the  workings 
of  the  Department  has  not  been  long  enough  to  enable  me  either  to  pro- 
nounce upon  its  excellence  or  to  hastily  dictate  pointe  of  improvement, 
but  time  and  zeal  in  the  effort  to  give  efficiency  to  its  work  may  enable 
me  to  extend  its  usefulness. 

It  will  be  remembered  that,  by  the  act  of  the  2d  of  July,  1802,  Con- 
gress donated  to  the  States  public  lands  to  "  provide  colleges  for  the 
benefit  of  agriculture  and  the  mechanic  arts."  This  was  a  new  and  im- 
portant era,  and  may  be  said  to  mark  the  beginning  of  scientific  knowl- 
edge as  it  pertains  to  agriculture.  It  must  be  conceded  that  the  literary 
institutions  of  the  country  educate  boys  to  a  state  of  total  unfitness  for 
the  occupations  of  the  farm.  The  father  finds  his  boy,  after  his  return 
from  an  absence  of  a  single  year,  to  have  had  his  thoughts  and  views 
centered  upon  an  outside  world,  and  when  he  has  graduated  and  returns 
after  an  absence  of  four  years,  he  gazes  around  to  conclude  that  the 
farm  is  no  place  for  him ;  his  father  and  mother  and  brothers  and  sis- 
ters are  no  companions  for  him ;  his  thoughts  and  theirs  have  been  pur- 
suing different  paths ;  all  congeniality  of  feeling  is  lost  and  gone,  and 
he  is  driven  to  the  nearest  county  town  to  prepare  himself  to  make  a 
poor  figure  in  professional  life,  and  perchance  to  be  led  into  the  haunts 
of  intemperance  and  vice,  realizing  for  his  anxious  parents,  not  only  the 
loss  of  the  hardly-earned  expenses  of  his  education,  but  the  loss  of  the 
sou  himself.  But  the  boy  whose  acquaintance  with  natural  science  and 
modern  languages  is  accompanied  by  the  study  and  observation  of  how 
plants  live  and  feed  and  die ;  how  implements  are  formed,  and  how 
their  mechanical  structure  and  shape  are  adapted  to  the  work  they  do ; 
how  the  earth  itself  lives  and  breathes  and  dies ;  and  who  is  accustomed 
to  study  and  ponder  these  things  as  he  learns  the  practical  operations 
of  the  work  itself,  returns  to  his  father's  home  upon  the  farm,  proud  oi 
his  father's  occupation,  and  happy  in  the  associations  of  his  family  and 
friends ;  and  far  more  so  because  of  the  light  which  he  may  shed  arouu^^ 
him,  the  position  which  his  education  will  give  him  among  his  fellow.s 
and  the  success  which  will  be  sure  to  characterize  his  after  life.  I  speak 
in  no  disparagement  of,  and  with  no  desire  to  make  unfavorable  impres- 
sions in  regard  to,  universities,  colleges,  and  schools,  in  which  youth  are 
trained  for  professional  life,  but  I  claim  that  the  agriculturists  of  the 
country  shall  have  a  place  where  their  youth  may  be  imbued  witii  the 
light  of  science,  and  thus  fitted  for  agricultural  life. 

The  wisdom  of  Congress  having  provided  for  the  endowment  of  an 
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asrieiiltaral  college  in  every  State,  these  institatious  are  about  to  per* 
form  a  most  important  part  in  the  destinies  of  the  country.  They  are 
yet  in  their  iufanoy;  professors  and  teachers  are  themselves  yet 
imtaught  f  agricnltaral  education  in  this  laud  is  a  now  idea  which  has 
bat  now  struck  the  public  mind  and  is  yet  to  be  matured,  and  a  curri- 
cnlum  established  which  shall  have  for  its  object  the  education  of  youth 
in  the  science  and  art  of  cultivating  the  soiL  If  these  institutions  will 
bat  confer  together,  and  adoplf  such  principles  of  action  as  shall  be  com- 
mon to  them  all,  and  not  inconsistent  with  t^e  habiti^  of  the  people  in. 
their  several  localities;  establish  subjects  of  study  and  rules  of  disci- 
pline and  graduation ;  and,  especially,  if  they  will  recognize  and  act 
upon  the  fact  that  this  Department  and  they  are  engaged  in  the  pro^c* 
cation  of  a  common  cause,  and  that  the  Department  may  be  made  the 
nucleus  around  which  may  be  collected  the  knowledge  of  inventiout>, 
statistics  and  rare  facts,  new  and  improved  seeds  and  plants,  to  bo  <lis- 
seminated,  distributed,  and  ex)>erimented  upon  by  the  instrumentality 
of  agricultural  colleges,  the  farmei:  will  be  benefited  to  a  degree  which 
win  be  felt  throughout  every  vein  and  artery  of  our  common  country. 
But  to  attain  this  object,  agricultural  colleges  should  be  distinctive  in 
their  character,  and  should  be  made  to  require  compulsory  labor  of  at 
least  twelve  hours  a  week  from  each  oi  their  pupils,  thus  training  their 
tastes  and  habits,  and  inuring  them  to  the  daily  occupation  of  a  farmer's 
life,  and  thus,  also,  answering  the  objections  often  made  to  agricultural 
colleges,  that  their  graduates  at  last  choose  the  business  of  professional 
life. 

An  intimate  relation  between  this  Department  and  the  agricultural 
colleges  of  the  country  would  produce  the  most  profitable  information. 
If  the  result  of  their  experiments  in  crops,  the  value  of  fertilizers,  the 
nutritive  value  of  various  kinds  of  food,  and  the  mode  of  planting,  cul- 
tivating, harve3ting,  and  storing  were  all  concentrated  at  this  Depart- 
ment, and  analyzed  and  published,  what  a  fund  of  knowledge  would  be 
thus  collected  and  disseminated  among  the  people,  and  how  mnch  more 
likely  would  that  class  who  are  to  be  benefited  by  this  knowledge  be 
reached  through  the  instrumentality  of  these  institutions  than  they 
now  are  by  the  course  pursued.  1  do  not  profess  to  have  matured  the 
subject,  and  now  only  introduce  it  that  it  may  command  the  considera- 
tion of  the  minds  of  men  who  know  and  feel  how  important  it  is  that 
the  agricultural  improvements  of  the  counti^y  should  keep  puce  with 
the  world's  progress  in  all  else. 

It  must  be  conceded  tliat  the  course  of  agricultui^e  in  the  Southern 
States  has  not  been  conducted  with  that  care,  skill,  and  regard  for  ulti- 
mate results  which  have  characterized  theo])erationsof  farmers  in  other 
States.  While  their  lands  are  continuously  devoted  to  cotton  and 
tobacco  until  they  have  arrived  at  a  state  of  exhaustion,  those  of  the 
North  are  continually  improving  by  rotation  of  crops,  which  is  abso- 
lutely essential  to  tho  life  of  the  soil  itself,  and  without  which  fiumiug 
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aud  plantiug  had  better  be  abandoned.  These  impressions  have  induced 
me  to  tnm  my  attention  to  these  States  to  seek  some  mode  by  which 
the  influence  of  this  Department  may  be  directed  to  benefit  them ;  to 
find  ont  whether  their  imiilements,  and  especially  their  seeds,  may  not 
be  greatly  improved ;  and  how,  in  the  distribution  of  seeds  and  plants, 
we  may  best  reach  those  to  whom  they  may  be  profitably  sent. 

The  agriculture  of  the  Southern  States  suffers  greatly  in  its  interests 
for  want  of  grasses,  in  the  use  of  which  it^  productions  would  be  greatly, 
increased,  by  rendering  a  rotation  of  crops  necessary.  It  will  be  an 
effort  of  this  Department  to  introduce  this  idea,  as  well  as  the  seeds  by 
which  it  may  be  carried  out.  Clover,  with  its  deep  roots,  and  rye-grass, 
a  strong  grower,  will  well  endure  the  hot  sun  of  the  South ;  and,  if  pre- 
ceded by  an  application  of  lime,  they  are  sure  to  grow  luxuriantly. 

The  report  of  the  superintendent  of  the  seed  division,  and  our  cor- 
respondence with  practical  farmers,  strongly  impress  my  mind  with  the 
immense  benefit  which  the  distribution  of  seeds  confers  upon  the  coun- 
try. I  do  not  hesitate  to  assert  that  the  increased  production  of  wheat, 
oats,  and  grasses,  by  reason  of  the  distribution  of  new  and  impiovad 
seeds,  pays  more  than  ten  times  the  whole  amount  expended  by  the 
Government  in  this  Department,  and  such  is  the,  appreciation  of  this 
by  the  farmers  of  the  country  that  the  demands  upon  us  are  daily 
increasing  to  a  degree  beyond  our  ability  to  supply.  It  is  very  desira- 
ble that  the  efforts  of  the  Department  should  be  especially  directed  to 
obtain  the  most  approved  cereals,  grasses,  and  plants  which  the  world 
affords,  that  they  may  be  put  into  the  hands  of  our  enterprising  people. 
But  in  the  distribution  of  seeds  I  am  satisfied  that  the  mode  heretofore 
pursued  is  erroneous.  The  quantity  sent  is  entirely  too  small  for  even 
an  exi)eriment.  A  pint  or  a  quart  of  wheat,  oats,  or  other  cereal,  can- 
not be  successfully  grown,  and  such  experiments  almost  unilbrmly  fail 
because  the  quantity  is  too  small.  I  need  not  here  discuss  the  reasons 
for  this,  but  the  result  is  manifest  to  those  who  have  tried  the  experi- 
ment. It  would  be  far  better  to  put  a  half  or  whole  bushel  of  seed  into 
the  hands  of  one  conscientious  and  earful  person  than  to  divide  the 
same  quantity  among  ten  or  twenty. 

I  regard,  also,  the  mode  of  distribution  of  our  annual  report  as  very 
objectionable.  Indeed,  in  my  judgment,  it  should  not  be  published  at 
all,  but  should  be  entirely  superseded  l^  the  monthly  reports  which  it 
is  now  the  practice  of  the  Department  to  issue.  These  may  contain 
:ill  the  information  that  should  emanate  from  the  Department  during 
the  year,  and  the  last  one,  containing  the  commissionei"'s  report,  should 
be  a  condensed  summary  of  the  operations  of  the  year.  But  if  it  be 
the  pleasure  of  Congress  to  continue  the  annual  publication,  I  suggest, 
that  a  much  smaller  number  than  has  been  customary  be  delivered  for 
gratuitous  distribution,  and  that  the  greater  part  of  the  edition  be 
deposited  with  the  Public  Printer,  to  be  sent  to  all  persons  who  would 
order  the  books  and  pay  their  first  cost  and  postage  for  delivery.    This, 
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I  am  advised,  would  be  60J  cents  a  volume,  making  an  allowance  of  10 
per  cent,  for  tbe  expense  of  wrapping  and  posting.  The  daily  applica- 
tious  for  this  book,  which  the  Department  has  not,  convince  me  that 
thoasands  would  gladly  pay  so  small  a  snm  to  obtain  that  which  they 
80  much  desire  to  have. 

The  annual  report  for  the  year  1870  has  been  greatly  delayed  by  an 
effort  to  obtain  statistical  facts  which  were  deemed  irajwrtant ;  but  there 
is  no  reason  why  this  publication,  if  it  is  expedient  to  make  it  at  all, 
should  not  be  issued  as  early  as  the  month  of  March  in  each  year.  It 
.will  not  be  delayed  again. 

I  have  been  so  short  a  time  In  the  Department  that  I  have  not  yet 
discovered  all  its  results  nor  all  its  powers  of  usefulness,  and  especially 
have  I  not  yet  been  able  to  devise  the  ways  and  means  by  which  these 
powers  may  be  most  profitably  exercised  for  the  public  good.  But  if  a 
natural  fondness  for  agriculture,  and  a  zealous  interest  in  its  success, 
shall  enable  me  to  give  tone  and  character  to  the  Department,  it  will  not 
suffer  in  my  hands.  I  am  the  more  satisfied  of  this  because  I  am  sur- 
rounded by  men  of  the  very  highest  character  and  attainments  in  the 
several  divisions  to  which  they  belong.  Hence,  I  am  never  at  a  loss  for 
an  intelligent  and  satisfactory  answer  to  any  inquiry  made  of  the  De- 
partment. 

DIVISION  OF  HORTICULTURE. 

The  laying  out  of  the  grounds  of  the  Department  according  to  the 
original  design  is  progressing  as  rapidly  as  means  will  allow.  The 
classified  arrangement  of  trees  in  the  arboretum  is  also  very  far  advanced 
toward  completion.  This  part  of  the  improvement  promises  to  be  of 
much  interest,  and  will,  no  doubt,  soon  be  followed  by  the  formation  of 
sunilarly  arranged  collections  in  public  parks,  and  in  the  grounds  of 
public  institutions,  colleges,  and  schools. 

In  the  exotic  department  a  very  large  collection  or  economic  and  useful 
plants  is  under  cultivation,  and  valuable  accessions  are  constantly  being 
received,  either  by  purchase  or  through  exchanges  with  foreign  govern- 
ments. It  is  proposed  to  encourage  the  formation  of  similar  interesting 
collections  in  connection  with  the  agricultural  colleges,  several  of  which 
have  already  availed  themselves  of  the  assistance  of  the  Department  in 
establishing  conservatories,  where  the  principal  representative,  medical, 
oil  producing,  and  other  plants  that  furnish  valuable  commercial  pro- 
ducts may  be  seen  and  studied. 

One  of  the  most  promising  of  fiber  plants  now  being  extensively  pro- 
pagated is  the  so-called  New  Zealand  dax,  (PJuynnium  tenax.)  This 
plant  possesses  a  strong  fiber,  well  fitted  for  cordage  and  similar  purposes. 
Whether  this  fiber  can  be  successfully  separated  from  the  leaves  will  be 
a  question  for  chemical  determination.  The  plant  is  adapted  to  cultiva- 
tion in  all  the  Southern  States^  and  flourishes  in  undrained,  swampy 
and  low  lauils  which  are  unfitted  for  cotton  or  com  crops. 
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STATISTICAL  DIVISIOX. 

The  operations  of  the  statistical  division,  including  the  editing  and 
issue  of  all  the  publications  of  the  Department,  have  been  conducted 
with  industry  and  intelligence,  and  are  becoming  more  systematic  and 
comprehensive,  embracing  wider  areas  and  a  broader  range  of  informa- 
tion. No  effort  will  be  spared  to  insure  accuracy  and  completeness  in 
this  important  branch  of  Department  services. 

One  of  the  most  important  items  of  special  work  now  engaging  the 
attention  of  this  division  is  the  collection  of  facts  illustrating  the  agri: 
cultural  status  of  the  Rocky  Mountains  and  the  Pacific  Slope,  showing 
the  progress  of  settlement  and  colonization,  the  yield  and  quality  of 
production,  the  peculiarities  and  profit  of  agricultural  labor,  and  the 
wants  and  capabilities  of  that  gi'cat  continental  area.  I  propose  to  ac- 
complish what  tuay  be  doue»  this  year,  with  the  means  and  facilities  at 
command ;  and  suggest  that,  if  it  be  the  pleasure  of  Congress  to  make 
a  small  sj)ecial  appropriation  for  the  continuance  of  the  work  in  the 
cwningyear,  the  country  would  be  greatly  benefited. 

CHEMICAL  DIVISION. 

Two  extensive  investigations  in  the  chemical  division  were  commenced 
early  in  the  year.  One  of  these,  the  analysis  of  several  hundred  speci- 
mens of  cereuls,  carefully  selected  from  the  whole  production  of  the 
country,  and  accompanieil  by  full  information  in  regard  to  the  methods 
and  conditions  of  cultivation,  it  is  hoped  will  prove  of  general  value 
and  interest.  The  examination  of  the  leaf,  stem,  and  fruit  of  the  grape- 
vine, at  eveiy  week  of  its  growth,  has  also  been  undertaken,  and  is 
nearly  conipletecL  By  this  work  it  is  ex])ected  that  new  analogies  in 
animal  and  vegetable  physiology  will  be  established,  and  information 
gained  which  bears  directly  ujwn  the  diseases  of  the  vine.  Several 
hundred  determinations  of  the  most  accurate  sort  are  required,  and  the 
time  of  one  assistant  is  entirely  occupied  by  them. 

To  enable  the  chemist  to  devote  himself  to  those  important  subjects 
in  agricultural  science  which  await  and  demand  chemical  research,  I 
am  strongly  of  the  opinion  that  the  public  privilege  should  be  rcstrictxjd 
to  the  employment  of  the  laboratory  for  such  pur])oses  only  as  relate 
to  agriculture.  It  is  evident  that  if  the  laboratory  were  to  continue  to 
be  held  subject  to  all  the  miscellaneous  demands  which  have  heretofore 
been  made  upon  it,  not  only  would  original  investigation  be  prevented, 
but  an  increase  of  force  would  bo  required.  The  law  at  present  pro- 
vides only  for  the  employment  of  a  chemist  and  an  assistant. 

The  apparatus  and  fixtures  of  the  laboratory  have  received  a  i!ew  ad- 
ditions, and,  with  the  exception  of  occasional  special  needs  in  original 
research,  may  now  be  considered  as  complete. 
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ENTOMOLOGICAL  DIVISION  AND  MUSEUM. 

During  the  last  year  the  correspondence  of  the  entomological  division 
has  largely  increased,  letters  having  been  received  and  answered  con- 
cerning injurions  insects,  birds,  quadrupeds,  and  other  branches  of  nat- 
ural history,  and  fruits,  fibers,  and  such  subjects  as  relaib  to  the  museum. 
Investigations  have  been  made  into  the  habits  of  insects  in  respect  to 
their  food,  transformations,  &c.,  and  into  the  best  remedies  now  used  to 
destroy  those  that  are  particularly  injurious  to  the  farmer.  Full  exper- 
iments have  been  made  in  rearing  the  silk- worm  (Bombyx  mori)  on  the 
leaves  of  the  Osage  orange,  {Maclura  auriantiaca.)  The  worms  fed 
greedily,  were  perfectly  healthy,  and  spun  laxgesized  cocoons  of  very 
fair  silk. 

Cases  are  much  needed  for  the  special  reception  of  the  valuable  and 
growing  collection  of  insects  now  in  boxes,  and  accessible  only  to  ento- 
mologists. When  such  cases  are  provided,  the  entire  collection  will  be 
arranged  and  labeled,  so  that  the  beneficial  and  the  injurious  species 
may  be  pointed  out  at  a  glance.  A  collection  has  been  conjmenced 
with  the  design  of  showing  the  natiure  of  the  iiyuries  by  insects  upon 
various  substances,  together  with  the  economic  products  made  by  them, 
as  cochineal,  gums,  &c.,  and  their  nests  and  cocoons.  Such  a  collection 
is  of  special  value  in  a  cabinet  of  entomology,  as  the  farmer  or  fruit- 
grower can  at  once  identify  any  insect  by  comparison  of  the  injury 
caused  by  it  with  the  specimen  in  the  cabinet 

During  the  year  large  collections  of  fruits  and  vegetables  have  been 
received  from  many  localities.  All  these  have  been  modeled  and  properly 
labeled  and  placed  in  the  museum,  together  with  a  fine  collection  of 
tropical  fruits  from  South  America,  done  in  papier-maM,  Many  other 
valuable  additions  have  been  made  to  the  museum  during  the  year, 
prominent  among  which  may  be  mentioned  the  fine  collection  of  fibers 
made  by  Dr.  H.  Perrine,  in  Florida,  several  years  ago,  and  presented 
by  the  Smithsonian  Institution,  and  a  similar  collection  made  by  the 
botanist  of  the  Department  while  in  Santo  Domingo;  collections  of 
insects  from  the  Smithsonian  Institution  and  from  geological  surveys; 
a  collection  of  foreign  game-birds  by  the  curator ;  Chinese  and  Jajjonese 
papers,  cocoons,  silk,  &c. ;  and  contributions  in  other  Departments. 

THE  LEBEAKY. 

The  number  of  volumes  now  in  the  library  is  6,012,  of  which  there 
have  been  added  during  the  year  1,064,  inclusive  of  500  volumes  re- 
ceived from  the  Secretary  of  the  Interior.  About  one  half  of  the  whole 
number  added  relate  to  agricultinre  and  the  allied  sciences  of  pomology, 
entomology,  agricultural  geology,  microscopy,  and  natural  history,  all 
valuable  for  reference  on  questions  continually  discussed  in  the  corre- 
spondence and  reports  of  the  Department.  Those  donated  by  the  Sec- 
letary  of  the  Interior  are  composed  principally  of  public  documents. 

The  library  continual  to  receive  the  journals  and  reports  of  the  lead- 
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ing  agricultural  aud  scientific  associations  of  the  world,  many  of  which 
are  in  exchange  for  the  annual  a«id  monthly  reports  of  the  Department. 
Some  of  the  French  journals  have  been  suspended  by  the  war  with  Ger- 
many, but  doubtless  their  publication  will  soon  be  resumed  and  the 
exchange  continued.  All  of  these  works  are  carefully  preserved,  and  in 
themselves  form  a  useful  collection  for  reference  in  the  scientific  and 
statistical  investigations  of  the  day.  Many  of  them  are  probably  not 
accessible  in  any  other  library  in  the  country.  They  furnish  the  results 
of  the  very  latest  investigations  in  entomology,  botany,  agricultural 
geology,  and  microscopy,  as  well  as  experiments  in  agriculture,  which 
could  be  abridged  and  published  in  the  monthly  reports  of  the  Depart- 
ment before  they  are  reproduced  by  the  agricultural  journals  of  the 
country. 

Many  of  the  sets  of  State  agricultural  reports  and  periodicals  being 
incomplete,  steps  have  been  taken  to  supply  the  volumes  and  numbers 
that  wer^  missing.  This  has  been  accomplished  in  nearly  every  in- 
stance without  expense  to  the  Department.  The  library  now  contains 
sets,  gejjerally  complete,  of  the  transactions  of  the  boards  of  agriculture 
of  all  the  leading  States  of  the  Union  for  the  last  twenty  years. 

There  are  now  nearly  500  volumes  of  miscellaneous  agricultural  pub- 
lications at  the  Government  bindery  for  binding  or  rebinding. 

A  catalogue  of  the  Hbrary  is  being  prepared,  in  which  will  be  classi- 
fied the  most  important  subjects,  so  that  persons  wishing  to  investigate 
any  particular  topic  can  see  at  a  glance  the  titles  of  all  the  works  re- 
lating to  it. 

EXCHANGE  OF  SEEDS. 

Since  the  plan  of  international  exchanges  of  seeds  and  plants  was 
inaugurated  by  my  i)redecessor,  the  Dep.artment  has  continued  the 
system,  having  found  the  results  to  bo  highly  advantageous  in  adding 
to  our  collection  seeds  of  many  valuable  species  of  useful  and  ornamental 
plants  that  could  not  be  readily  procured  through  the  ordinary  chan- 
nels.of  trade,  except  at  a  very  heavy  outlay.    Since  the  last  report  re- 
ferring to  these  exchanges,  the  Department  has  sent  two  collections  of 
tree-seeds,  one  containing  ninety-five  species,  and  the  other  one  hun 
dred  'and  sixteen,  to  the  Eoyal  Botanic  Gardens,  at  Kew,  England 
Eoyal  Botanic  Gardens,  at  Edinburgh,  Scotland;  Eoyal  Botanic  Gar 
dens,  at  Glasneviu,  and  Eoyal  Dublin  Society,  at  Dublin,  Ireland 
Horticultural  Society  of  Bremen,  North  German  Union;  Botanic  Gar 
dens,  at  Melbourne,  Australia;  Eoyal  Minister  of  Agriculture,  at  Ber 
lin ;  government  of  Switzerland,  through  Mr.  John  Hitz,  consul  general 
Imperial  and  Eoyal  Ministers  of  Agricultural  Affairs,  Austria  and  Hun 
gary;  University  of  Christiana,  Norway;  Eoyal  Gardens,  Portugal 
Imperial  Botanic  Gardens,  at  St.  Petersburgh,  Eussia;  and  the  King 
dom  of  the  Netherlands.    From  many  of  these  correspondents  the  De 
partment  has  received  some  valuable  contributions,  of  which  special 
mention  may  be  made  of  those  from  the  Kew  Gardens,  the  Eoyal  Gar- 
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deus  at  Melbourue,  and  tbe  Imperial  and  Eoyal  Ministers  of  Agricultui'al 
Affairs  of  Austria  and  Hungary.  Exchanges  have  also  been  effected 
throngb  the  courtesy  of  our  ministers  and  consuls  in  South  America, 
Europe,  Asia,  and  the  Hawaiian  Islands,  and  through  these  sources 
some  of  the  most  rare  and  valuable  seeds  and  plants  have  been  received. 

During  the  present  year  correspondence  has  been  opened  with  the 
ministers  of  agriculture  of  the  South  American  governments  for  the 
purpose  of  effecting  exchanges  of  the  agricultural  and  other  useful  pro- 
ducts of  those  countries  which  are  known  to  be  prolific  of  numerous 
medicinal  and  other  economic  plants.  The  result  of  this  correspondence 
has  been  the  receipt  of  many  rare  plants,  consisting  of  palms,  &c.,  as 
also  donations  of  cereals  and  vegetable-seeds  of  rare  perfection,  among 
which  may  be  mentioned  a  contribution  of  cereals  from  the  presiflent  of 
the  National  Society  of  Santiago,  Peru,  embracing  some  of  the  finest 
specimens  of  wheat  I  have  ever  seen,  which,  with  other  similar  contri- 
butions, will  be  carefully  experimented  with,  for  the  purpose  of  testing 
their  adaptability  to  our  soil  and  climate.  These  South  American  cor- 
respondents are  located  in  Brazil,  Ecuador,  Venezuela,  Nicaragua, 
Mexico,  Guatemala,  and  United  States  of  Colombia.  Exchanges  con- 
tinue with  the  Chinese  and  Japanese  governments,  and  some  valuable 
contributions  have  been  received,  especially  from  the  latter. 

An  arrangement  for  exchange  has  been  made  with  the  colonial  govern- 
ments of  Jamaica,  which  will  result  largely  to  the  advantage  of  this 
Department,  the  colonial  secretary  having  promised  a  donation  of  over 
three  thousand  plants  of  the  cinchonas,  embracing  all  the  valuable  vari- 
eties. This  acquisition  will  enable  the  Department,  at  an  early  period, 
to  encourage  experiments  in  those  sections  of  the  South  where  there  is 
a  reasonable  prospect  of  the  successful  culture  of  this  invaluable  plant, 
which,  in  the  past,  has  been  exclusively  confined  to  certain  localities  in 
South  America,  but  the  cultivation  of  which  has  recently  been  com 
menced  by  the  British  government  in  the  East  and  West  Indies  at  a 
large  outlay. 

The  international  c6urtesies  that  are  inaugurated  and  fostered  by  a 
system  of  mutual  exchanges  of  the  products  of  the  soil  are  prolific  of 
most  valuable  results.  Following  the  successful  introduction  of  our 
seeds  into  foreign  countries,  especially  those  in  which  the  ruder  systems 
of  agriculture  prevail,  come  inquiries  regarding  the  best  modes  of  cul- 
ture, the  introduction  of  improved  machinery  for  the  husbanding  and 
utilizing  of  crops,  and  questions  of  similar  import,  thus  extending  the 
benefits  of  our  improved  mechanism  and  labor-saving  farm-implements. 
While  the  advantages  which  must  naturally  flow  from  this  source 
redound  to  the  immediate  benefit  and  permanent  advancement  of  the 
important  mechanical  interests  of  this  country,  improved  systems  at 
the  same  time  are  introduced  into  those  countries  with  which  we 
exchange,  thereby  hastening  theii:  development,  increasing  their  pro- 
ductions, and  adding  to  their  wealth. 
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THE  SEED  DIVISION. 

The  foUowiug  tubular  statement  ebows  the  quautity  a.utX  kiucl  of  aeeda 
issued  from  the  seed  dividon  of  this  Department  from  November  1, 1870, 
to  October  31, 1871,  inclusive. 
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AQEICULTDEAL  PBODUOTIONS  OP  THE  TEAR. 

In  its  meteorological  aspects  the  season  has  been  marked  by  local 
dronghts,  high  winds,  and  floods.  In  the  later  months  of  summer  con- 
tinued dry  weather  became  rather  geueral  than  local  throughout  a  large 
portion  of  the  Ohio  Valley,  the  Missouri  Valley,  and  the  Sonthwesteru 
States;  and  in  the  ^ocky  Mountain  sections  drongbt  was  more  severe 
than  usual.  It  is  to  bo  feared  that  the  destmction  of  iorests  by  devas- 
tating fires  and  for  supidies  of  timber  will  render  drought,  winds,  and 
floods  more  frequent  and  severe.  Heavy  frosts,  which  proved  Tcry 
iiyurious  to  winter  griin,  were  general  throughout  tho  West  fit)in 
April  21  to  23j  and  autumn  frosts,  which  arrested  tlio  growth  and  ma- 
turity of  crops,  occurred  generally  from  21st  to  30th  of  September.  The 
month  of  September  was  cooler  than  tiie  corresponding  month  for  manf 
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yeai*s,  Imt  tlie  high  t^nperatoFe  of  the  preceduig  months,  aud  es})ecialiy 
of*  Angctst,  had  advanced  com  and  other  crops  boyoud  the  point  of 
material  damage  from  frosts. 

The  iDJury  resulting  from  these  unfavorable  meteorological  conditions 
is  mainly  seen  in  the  poorer  soils,  or  in  those  in  interior  mechanical  con- 
dition— ^those  in  the  highest  cultivation  and  of  the  richest  quality 
having  a  power  of  resistance  aad  a  recuperative  energy  which  insure 
good  crops  under  circumstances  ai>parently  adverse.  The  records  of  the 
Department,  verifying  the  observation  of  all  intelligent  cultivators,  attest 
the  value  of  x)erfect  drainage  and  good  culture  in  warding  off  dangers 
from  drought  and  excessive  moisture.  Such  has  been  the  experience  of 
the  present  year,  which  promises  a  moderate  abundance  for  the  supply 
of  man  and  his  4^)endent  creatures  of  the  farm.  The  area  planted  witii 
corn  was  largely  increased,  and  a  larger  breadth  of  wheat  was  sown. 
While  the  cn^  of  com  will  not  equal  the  great  jield  of  1870,  nor  that 
of  wheat  the  unparalleled  crop  of  1869,  there  will  be  an  ample  supply  ot 
both  for  the  wants  of  this  country,  and  tens  of  millions  of  bushels  to 
supplement  the  short  crops  of  Europe.  While  the  product  of  hay  is 
somewhat  less  than  usual,  its  quality  is  good,  and  coarse  forage  in  all 
sections  and  winter  pasturage  in  the  South  and  distant  West  are  never- 
fa^ng  resources.  Cotton  will  be  gathered  in  smaller  quantity,  and  sold 
at  a  higher  price.  Other  crops,  as  a  whole,  promise  very  nearly  aver- 
age returns,  giving  moderate  i*ewards  to  labor  and  ample  supplies  for 
necessary  consumption. 

FINANtlAL. 

m 

At  the  time  I  assumed  the  duties  of  Commissioner,  on  the  1st  day  of 
August  last,  the  appropriations  for  the  fiscal  year  ending  June  30, 1871, 
were  exhausted,  except  the  appropriation  for  the  "  purchase  and  distri- 
bution of  new  and  valuable  seeds,"  of  which  there  remained  a  balance 
'  nnexi>ended  of  $7,508.90,  with  unsettled  bills  for  seeds  purchased  in 
Europe,  under  this  appropriation,  amounting  to  about  $7,300.  Of  the 
appropriations  for  the  current  fiscal  year,  the  following  statement  exhib- 
its the  amounts  disbursed  and  the  unexpended  balances,  under  their 
respective  heads,  on  the  1st  of  August  last : 


Title  of  appropriation. 


Salaries 

OoOectiDg  statistics 

Purchase  and  distribation  of  seeds. 

Ezparimental  garden 

CoBtingent  expenses 

Fnniitiire,  cascA«  and  repairs 


library 

Laboratoxy — 

IiptoTemeat  of  gronntls. 


.2-3 

O    f   ^ 


QQ 


IJ 


n 


8S-I  50 


707  % 
344  90 
1S5  r.0 


-»»  •©  »-• 
a  «    - 

III 


UO  31 

48U  35 

7«500  00 


$68.962  08 

14. 115  SO 

45.000  00 

9,4293  04 

12,555  10 

4,514  50 

2,000  00 

1,909  09 

2,969  65 

19,300  00 


Total 16,451  44     180,618  96 
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Showing  a  bahmce  unexpended  at  that  date  of  $180,018.56,  which,  with 
strict  economy,  will  be  sufficient  for  the  successful  operations  of  the 
Department  during  the  current  year. 

By  a  late  act  of  Congress  the  financial  operations  of  the  Department 
for  each  fiscal  year  are  to  be  kept  entirely  separate.  I  deem  it  proper, 
therefore,  to  defer  until  the  expiration  of  the  present  fiscal  year  a  report 
of  these  operations  during  the  three  months  I  have  had  control  of  the 
Department,  when  a  complete  report  will  be  made. 

My  estimates  for  the  appropriations  necessary  for  this  Department 
during  the  fiscal  year  of  1873  were  made  and  transmitted  to  the  Secre- 
tary of  the  Treasury  on  the  17th  of  October.  They  were  based  on  the 
appropriations  for  the  present  year^  l*educed  in  some  respects  when  it 
could  be  done  without  injury  to  the  successful  operations  of  the  Depart- 
ment, and  slightly  increased  in  other  items  when  the  necessities  of  the 
case  seemed  to  require  it,  and  in  all  respects  with  reference  to  the  most 
rigid  economy*  consistent  with  an  efficient  administration  of  the  legiti- 
mate objects  of  the  Department.  The  aggregate  amount  estimated  is 
less  than  the  appropriations  for  the  current  year. 

1  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

FliEDEElCK  WATTS, 

Commissioner  of  Agriculture. 
His  Excellency  U.  S.  Grant, 

PresidmL 
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REPORT  OF  THE  STATISTICIAN. 

SiK :  I  have  the  honor  to  submit  my  seventh  annual  report  as  Statis- 
tician of  the  Department  of  Agriculture.  The  agricultural  production 
of  1871  has  been  less,  both  in  quantity  and  value,  than  that  of  1870.  The 
heaviest  decline  in  production  is  seen  in  com,  which  fails  to  reach  the 
quantity  of  the  previous  year  by  one  hundred  millions  of  bushels, 
while  it  exceeds  that  produced  in  1869  by  a  difference  still  greater. 
The  amount  of  wheat  harvested  has  apparently  come  v6ry  near  the 
product  of  1870;  the  quantity  of  oats  grown  slightly  surpasses  that  of 
the  previous  year ;  and  barley,  rye,  and  buckwheat,  always  presenting 
moderate  figures,  differ  in  their  aggregate  of  the  two  years  by  veiy 
slight  degrees.  The  difference  in  the  quantity  of  cereals  is  therefore 
mainly  due  to  the  reduction  in  the  yield  of  coni,  which  showed,  rela- 
tively, a  decrease  of  9  per  cent,  yet  actually  leaving  more  than  an 
average  ci*op.  The  total  quantity  of  cereals,  as  estimated,  was  fully 
sixteen  hundred  and  a  quarter  millions  in  1870;  and  in  1871,  fifteen 
hundred  and  a  quarter;  their  values,  respectively,  in  round  numbers, 
one  thousand  millions  of  dollars,  and  nine  hundred  millions.  As  com- 
pared with  other  grain-producing  countries,  ours  now  stands  abreast 
with  Russia,  in  some  years  slightly  ahead,  while  the  two  together  equal, 
in  cereal  i)roduction,  all  the  countries  in  Europe  west  of  Russia. 

The  area  in  cereals,  so  far  aa  we  h^ve  been  able  to  determine  it  with- 
out the  help  of  the  census — a  singular  omission  in  the  national  enumer- 
ation to  which  this  Department  in  vain  called  the  attention  of  the  law- 
makers prior  to  the  census  of  1870-t-wa8  sixty -four  millions  of  acres  last 
year,  and  sixty  nine  in  1870.  More  than  half  of  this  total  area,  as  also  a 
larger  proportion  of  the  aggregate  value,  is  attributed  to  the  maize 
crop,  which  is,  and  must  be,  for  mapy  years,  the  principal  cereal  crop 
of  the  country. 

THE  CROPS  OF  1871. 

Corn  was  planted  early  in  the  central  mai^- producing  region  of 
the  West.  Germination  was  quick,  and  growth  vigorous,  except 
as  affected  by  local  droughts  and  the  destructive  prevalence  of  cut- 
worms in  sod-laud.  Cold  rains  in  some  portions  of  the  West  retarded 
growth  in  low-lying,  or  heavy,  lands.  There  are  in  all  the  States  level 
lands  of  impervious  clay,  without  drainage,  amelioration,  or  thorough 
pulverization,  which  must  prophesy  failure  in  seasons  of  heavy 
rain  and  in  those  of  serious,  drought,  and  result  inevitably  iu  yields 
which  fail  to  represent  the  capacity  of  the  soil  for  production.  In 
the  Middle  and  Eastern  States  cut-worms  were  even  more  iiyuri- 
oas  than  in  the  West.  In  the  Southern  States  a  good  stand 
was  obtained,  but  growth  was  retarded  at  first  by  cold  rains.  The 
nights  of  June  were  too  cool  for  corn  in  New  England  and  through 
the  Alleghenian  elevations  as  far  south  as  Virginia,  and  heavy  rains  iu 
Maryland  and  Virginia  obstructed  cultivation.  In  the  South  heavy 
rains  deluged  the  oottom-lands,  and  kept  the  fields  grassy  and  imper- 
fectly cultivated.  Throughout  the  West  the  crop  wtis  generally  in 
superior  condition  until  the  middle  of  July,  when  the  influence  of 
drought  began  to  be  felt,  becoming  more  severe  iu  August  and  Septem- 
ber, injuring  materially  the  crop  upon  the  lighter  soils  of  Ohio,  Michi- 
gan, Indiana,  and  Illinois.  In  Elansas  the  average  product  was  reduced 
by  drought,  and  in  the  Southwest,  especially  in  Texas,  the  loss  fix)m  the 
cause  was  heavy. 
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Wheat. — The  winter  of  1870-'71  was  comparatively  mild.  The  plants 
were  protected,  in  the  northern  latitudes,  by  a  suffleient  covering  of 
snow.  Spring  opened  early,  without  extreme  alternations  of  freezing 
-and  thawing,  and  the  early  ^owth  was  unusually  promising.  As  the 
season  advanced  the  usual  complaints  of  insects,  rust,  and  drought  were 
received  from  various  quarters.  The  chinch-bog  was  especially  destr ac- 
tive, the  greatest  severity  of  its  attacks  appearing  in  the  States  of  the 
Missouri  Valley.  Drought  in  California  reduced  the  yield  several  mil- 
lions of  bushels,  its  greatest  injuries  beinfg  wrought  in  the  valley  of  the 
San  Joaquin,  the  center  of  wheat-growing  in  that  State.  In  September 
reports  were  far  less  favorable  than  in  the  early  summer,  contiuued  dry 
weather  intensifying  the  depreciated  condition  returned  in  August.  At 
this  date  the  average  depreciation  was  estimated  at  10  per  cent  Miu- 
nefota,  usually  successful  in  wheat-growing,  reported  a  decline  of  25 
p^  cent,  from  the  expectations  of  May  and  June,  mainly  in  consequence 
of  insect  depredations. 

These  drawbacks,  on  the  whole,  were  neither  more  numerous  nor 
severe  than  in  former  years,  and  the  aggregate  estimate  is  about  an 
average. 

Hay. — The  lack  of  rain,  at  many  points,  in  May  and  June  reduced 
the  hay  crop,  as  compared  with  that  of  the  previous  year,  between  two 
and  three  millions  of  tons,  or  about  10  per  cent,  and  increased  its  value 
$13,000,000,  or  about  4  per  cent.  In  the  Middle  and  Eastern  States  the 
loss  in  quantity  and  the  appreciation  in  price  were  extreme,  though 
locally  various  in  degree.  The  immense  quantities  of  corn-fodder  at 
command  in  the  principal  maize-growing  districts,  and  the  tens  of  mil- 
lions of  tons  of  straw  annually  wasted,  are  resources  always  drawn 
upon,  but  never  exhausted  in  seasons  of  scarcity  of  hay.  The  reduc- 
tion in  yield  was  very  heavy  in  the  New  England  States,  and  notably 
so  in  Maine. 

Potatoes. — In  July  the  indications  were  favorable  for  a  somewhat 
larger  crop  than  that  of  1870,  notwithstanding  late  frosts  at  many 
points,  drought  in  several  sections,  and  the  eastward  march  of  the  Colo- 
rado potato-bug,  which  had  established  a  skirmish-line  through  the 
central  counties  of  Ohio,  while  still  operating  in  the  more  western  States, 
though  feebly,  under  the  concentrated  fire  in  the  rear  by  the  farmers, 
with  their  ammunition  of  Paris  green. 

The  resulting  crop,  as  estimated,  is  one  hundred  and  twenty  millions 
of  bushels,  exceeding  the  previous  crop  by  about  six  millions.  Value, 
$71,000,000,  against  $82,000,000  for  the  crop  of  1870. 

Cotton. — In  June,  1870,  when  a  large  increase  of  cotton-planting  was 
reported,  the  declaration  was  made  in  the  Monthly  that  ''the  cotton- 
growers  seem  determined  to  reduce  the  price  to  15  cents,^  which  was 
accomplished  within  six  months,  by  an  increase  of  the  eotton  cix)p  from 
a  little  more  than  three  millions  of  bales  to  nearly  four  and  a  half  mil- 
lions; and  in  the  report  of  June,  1870,  it  was  stated  that  the  penalty  ol 
growing  four  millions  of  bales  instead  of  three  was  a  reduction  of  7 
cents  per  pound,  equivalent  to  $130,000,000  on  the  crop.  Shorts-sighted 
political  economists  objected  to  that  phase  of  presentation  of  the  result- 
ing loss,  as  incorrect;  but  when  four  millions  of  bales,  at  876  per  bale, 
produee  but  $304,000,000,  while  three  millions  of  bales,  at  $109  per  bale, 
bring  $327,000,000,  or  $23,000,000  more  for  thcBmaller  crop  than  for  the 
larger,  there  is  the  additional  loss  of  the  labor  employed  in  making  the 
extra  million  of  bales,  instead  of  producing  food  and  forage  supplies,  now 
obtained  at  ruinous  cost  from  the  North ;  and  all  these  losses,  with  their 
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iucidental  results,  in  thwarting  systematic  rotation  and  recuperative 
cropping,  will  far  exceed  the  $130,000,000  of  the  above  calculation. 

The  crop  of  1871,  partly  from  diminution  of  area  and  partly  from  di- 
minished yield,  has  probably  fallen  to  the  plane  of  that  of  1869,  and  tJhe 
prioe  has  advanced  in  almost  equal  proportion.  While  the  recommend 
ations  of  these  reports,  respecting  the  production  of  cotton,  have  been 
bitterly  assailed  by  speculators  and  dealers,  the  positions  taken  are  im- 
pregnable, viz«:  that  these  fluctuations  of  production  and  price  are 
iojurioas  alike  to  producers  and  manufacturers ;  that  cotton  in  the  Gulf 
States,  while  the  prominent  crop,  should  not  be  grown  so  exclusively 
as  to  run  the  price  below  a  living  profit  and  create  a  debt  for  provisions 
and  supplies;  that  no  one  crop,  which  can.  scarcely  average,  for  years 
to  come,  however  large  it  may  be,  a  value  of  $300,000,000  (a  sum  less 
than  the  intrinsic  annual  value  of  wasted,  undepastured  grasses  of  Uie 
country,  and  scarcely  greater  than  the  actual  receipts  from  milk  in  its 
various  forms)  can  alone  make  the  South  a  wealthy,  or  even  thriving 
com  m  unity. 

The  reduction  in  area  of  the  crop  of  1871  was  estimated  at  15  per 
cent. ;  the  diminution  of  the  product  appears  to  have  been  fully  30  per 
cent.  The  June  reports  indicated  a  condition  below  an  average  in  almost 
every  State.  The  spring  had  been  unusually  wet  and  cold,  retarditig 
growth,  obstructing  cultivation,  and  discouraging  replanting.  The 
possibiUties  of  production,  lying  between  a  long  and  favorable  season 
and  one  of  various  disaster  and  early  frost,  were  ranged  from  three  and 
a  half  millions  of  bales  down  below  three  millions.  In  July  the  condi- 
tion of  the  crop  was  not  materially  changed,  and  the  succeeding  reports 
were  of  the  same  tenor,  comparatively  unpromisiug?  though  threatening 
no  great  disaster  from  insects  or  other  causes.  The  season  proved  to 
be  a  week  later  than  the  average  date  of  killing  frosts,  and  the  estimate 
was  placed  at  3,400,000  bales,  or  1,040,000  bales  less  than  the  crop  of  1870. 
Though  almost  universally  deemed  too  low  by  cotton-brokers,  who 
were  inclined  to  charge  upon  the  Department  a  conspiracy  to  advance 
the  price,  the  result  will  probably  show  a  still  greater  decline  than  was 
indicated.  , 

^THE  CROP  ESTIMATES  OF  1871. 

In  view  of  the  fact  that  no  national  census  was  ever  known  to  agree 
closely  with  a  State  enumeration,*  and  that  repeated  eflTorts  by  the 
same  authority  do  not  reach  precisely  the  same  results,  it  has  seemed 
little  less  than  temerity  to  attempt  to  estimate  the  varying  yields  of 
crops  from  year  to  year.  Infallibly  close  approximation,  in  every  in- 
stance, is,  indeed,  impracticable.  Local  statisticians  find  it  difiQcult  to 
estimate  accurately  for  a  single  State;  with  all  the  States  and  Territories 
included,  the  distances  augmented  and  areas  for  examination  enlarged, 
the  problem  becomes  far  more  difficult  of  solution.  Were  the  fluctuations 
of  production  less  marked,  it  would  be  easier  to  calculate  the  effect  of 
change-producing'  causes.  The  minor  crops  are  quite  too  variable  for 
any  mode  of  estimating  that  does  not  require  at  least  a  partial  census. 
The  extent  of  this  fluctuation,  even  in  the  principal  crops,  is  not  gener- 
ally appreciated.  The  assessors'  returns  of  Ohio,  which  are  more  reli- 
able than  those  of  most  other  States  making  similar  returns,  show  an 

aggregate  of  29,910,518  bushels  of  wheat  produced  in  18G2,  falling  off, 

_^ • 

*  The  censas  returned  15,119,057  bushels  of  wheat  in  Ohio,  grown  in  1859,  and  the 
iissessors  12,912,096;  the  census,  27,882,159  bushels  grown  iu  1869,  and  the  assessors, 
26,499,729.  The  census  returned  67,601.114  bushoLi  of  com  ia  1859,  and  73,543,190  in 
1880 ;  and  the  assessors  60,813^)94  and  67,105,350  in  those  years  respectively. 
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in  tiie  years  fpllowiug  respectively,  to  twenty  millioDs,  (in  round  num- 
bers,) to  fifteen,  to  thirteen,  and  to  less  than  six  millions  in  1866 ;  then 
rising  to  thirteen,  to  sixteen,  to  twenty-six,  (in  1860 ;)  and  falling  again 
to  eighteen  millions  in  1870. 

There  are  other  elements  of  difficulty  peculiar  to  this  changing,  grow- 
ing country.  New  States  spring  into  existence;  young  States  are 
creating  new  counties  and  peopling  most  densely  those  already  existing, 
oftentimes  with  such  rapidity  that  the  more  observant  citizen  is  unable 
to  calculate  with  accuracy  the  rate  of  growth.  The  returns  of  one  year, 
therefore,  fail  to  cover  the  area  or  the  population  represented  by  those 
of  the  next.  In  States  like  Kansas  or  Nebraska,  this  difficulty  is  almost 
insuperable. 

In  the  South,  where  the  changes  of  live  years  had  almost  obliterated 
important  industries,  and  the  memories  of  reporters  in  1866  failed  to 
make  accurate  comparisons  with  the  census  year  1859 — where  the 
changes  of  the  labor  system  and  the  losses  of  a  fearful  civil  war  gave  a 
gloomy  tinge  to  the  most  deliberate  effort  of  the  judgment — the  case 
was  worse.  Still,  results  have  been  comparatively  successful  wherever 
our  system  has  been  fully  in  operation,  and  especially  with  regard  to 
the  principal  products. 

While  our  plan  has  only  been  in  i)artial  operation  for  the  latter  half 
of  a  decade,  its  success,  wherever  our  lists  of  correspondents  have  been 
complete,  have  been  sufficient  to  show  its  superiority  to  any  undertaken 
by  iudividuals  or  associations.  It  has  proved  in  some  instances,  in 
fact,  to  be  more  reliable  than  a  State  census.  In  Minnesota,  where 
the  returns  received  (by  my  predecessor) -were,  at  first,  very  incomplete, 
and  the  estimates  widely  at  fault,  the  wheat  crop  of  1869  was  placed  at 
19,000,000  bushels ;  the  United  States  census  made  it  18,866,073  bushels: 
while  the  State  returns  (assumed  to  be  authoritative  in  their  accuracy) 
gave  only  17,660,467.  In  Illinois,  without  aid,  year  after  year,  of  State 
returns  or  local  estimates  whatever,  except  our  own,  the  wheat  estimate 
was  29,200,000  bushels,  while  the  census  exhibit  was  30,128.405,  The 
crop  of  corn  varied  by  a  small  percentage  of  difference,  ana  the  num- 
bers of  cattle  and  horses  were  almost  exactly  those  of  the  census.  Yet, 
in  minor  products,  in  newer  or  distant  States,  and  with  less  complete 
arraugements,  wide  discrepancies  have  sometimes  occurred. 

The  estimates  of  farm  animals,  in  the  following  tables,  are  intended 
to  include  those  kept  in  cities;  the  census  enumeration  includes  only 
animals  on  farms : 
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TtMe  ehounng  the  product  of  each  2fnncipal  crop  of  Vie  several  States  nan^f  the  yield  per 
acre,  the  total  acreage,  the  average  price  in  each  State,  and  the  value  of  each  crop,  for  1871. 


Prodact. 


o 


I 


2 
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UAINE. 

TiHlian  com boshula. 

Wheat do*.. 

do... 


By© 

Oat« 

Borlej 

Buckwheat 
Potatoes... 


do... 

do... 

do... 

^ do... 

Tobacco r. poimds . 

Hay tons- 


TMal. 


NEW  HAMPSnmE. 

Indian  com bnshols. 

Wheat do... 

By© do... 


Oats 

Barley 

Buckwheat 


Tubaooo. 
Hiay 


do. 
...do... 
...do... 
...do... 
pounds. 
...tons. 


Total. 


YERMONT. 


Indian  com. 

Wheat 

Bye 

Oato 


Tobacco. 
Hay 


bushels. 

do... 

do... 

....do-.. 

do... 

do... 

...  do... 
.pounds. 
tons. 


Total. 


MASSACUUSKTTS. 

Indian  com t bushels. 

Wheat do... 


Bye. 


do. 


Oata do... 

Barley do... 

Bockwheat «lo . . , 

Potatoes do... 

Tobacco l)oimd8 . 

Hay tons . 


Total. 


RIIODK  ISLAND. 

Indian  com bushels. 

Wheat do. 


Byo. 


■  do. 


Oats do... 

Barley do... 

BockwhcAt do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 

Total 


1,078,000 

269,000 

31,000 

1, 514, 000 
439,00b 
398,000 

7,310,001) 


27.2 
13 

17.2 
25 
21.5 
21 
142 


656,000 


46 


39,632 
20,692 
l.ti02 
GO,  56  J 
20.418 
18,952 
51.  478 


1,273,000 

186,000 

44,000 

1, 151, 000 

97,000 

88,700 

3, 874, 000 

153,000 

535,000 


3.1.7 

15.2 

18.5 

37 

29.4 

18.7 

140 

900 
.97 


1,747,000 

413,000 

67,600 

3,106,000 

108,000 

319,000 

4,850,000 

70,700 

861,000 


35.6 

16.6 

16 

35.5 

22.8 

21 

100 

950 
1.02 


1,419.000 

36,000 

243,000 

754,  OU) 

123.000 

49,000 

2,4284)00 

6,917.000 

405,000 


34.3 
18.2 
18 

31. 4 
24.2 
15 
126 
1,450 
.D6 


308,000 

700 

20,600 

156,000 

30,900 

1.400 

527,000 


80,000 


27.3 

18 

19.6 

3:{.3 

21* 

10 

90 


.9! 


1, 426, 086 


1, 639, 62d 


35,658 

12,236 

2,378 

31, 108 

3,299 

4,743 

27,671 

170 

551,546 


668,809 


49,073 
24, 879 

4,225 
87,492 

4,736 

15, 190 

30, 312 

"•i 

844, 117 


1,060,098 


41, 370 
l,97ri 

13.500 

24, 012 
5,082 
3.206 

19.269 

4,770 

421,875 


535,122 


11,282 
'M 
1.051 
4,684 
1,343 
87 
5,855 


^•d 

c 

S  a 

0 

».  A 

^S 

> 

•a 

J^*^ 

^ 

k 

H 

$0  98 


80 
19 
66 
87 
91 
46 


87, 912 
112,252 


26  00 


1 
1 


95 
72 
18 
63 
98 
71 
49 
20 
23  00 


1 
1 


99 
62 
11 
53 
1  22 
70 
37 
19.5 
17  50 


98 
68 
12 
70 
07 
07 
68 
20.5 
29  60 


1 

1 

1 
1 


$1,056,440 
484.200 
36,890 
99.*.  240 
381. 930 
362,180 
3, 362, 600 


17.056,000 


23.739,480 


1,209,350 

319,920 

49,720 

725,130 

95,060 

62,977 

1,898,260 

30.600 

12,305,000 


16,696,017 


1,729,530 

669,060 

75,036 

1, 646, 180 

131,  760 

223,300 

1,794,500 

13.786 

15,067,500 


21,350,65iS 


99 
65 
05 
60 
00 
05 
73 


33  33 


1,390,620 

60.480 

272.160 

527,800 

131,610 

52,430 

1, 651. 040 

1,417,985 

11,988.000 


17, 492, 125 


301,000 

1, 155 

21,  6:K) 

9;{,600 

30,900 

1.470 

384,710 


2, 666,  400 
3, 504, 785 


2a 


AaWOTOTURAL  EEPOET. 
XaiU  ihewlttg  the produet  of  eaApriHmpal  crop,  .f-c. — Coutinued. 


.„. 

.t. 

f 

1 

il 

j 

™" 

--■ 

1,854,000 
BSliWJO 
LBWioOO 

^«i.ooo 

ino 

l.TOO 

51.Tlfl 

a,  a™ 

tim 

1  20 
1  00 

»i,73T.8en 

ill 

Wha« do... 

o»tj' 

t- 

:ia 

o^a 

1 

W^;;ee£ 

S03.645 

HEW  I 

i7.-*83,eoo 

s;S?:ooo 

se,s77,*» 

B^Gsaouo 

<;«!i,ooo 

aoii 

1' 

Si 

3,»sit.83a 

68 

m:EE^ 

do... 

:::::::::::::::S:::: 

ISE^-" t- 

iSgS 

::::::::::  ::!rtSS;: 

e].in-i,iai] 

<^1«»,0U 

bnebel*. 

S=;i£^ 

ID.  sat,  000 
a,  Me;  000 

3,935,000 
M,<00 
403.000 

an 

34,160 

lla,  1» 

18.0B3 

4i},m 

310,000 

20  70 

T.919,9M 

■■2i 

tl,l»7,  IDS 

T,H3 

10.7«),U» 

M&:;;;;;;;;;; 

do... 

ss??:e;;= 

pooiMto. 

Total -.. 

1 

9!-),iS) 



37.878,343 

"™" 

v«u. 

ao.istflol) 

le.33l).«00 
3,X<G.«C» 

3i:m3:«» 

A«50,«eD 

U.743.M0 

a.eso,«» 

n-i 

1, 105,  ^K 

I.DI.T,Bk> 

io<!  901 

9,BaB 

s,  sot  301 

2^ ::;;::;:::: 

Sis 

D,  481,930 

iSSC^.. ::::::;:::: 

;:--;;;s£i;: 

H«y 

tOM. 

4a,asg.oi» 

5,  BSD,  HI 

btuheU. 

Indian  wm 

3,!r!5,ooo 
"ia?DO 

1,700 

1,100 

336.000 

115 

S.D50 

77 

a,i«.ooo 

g^- ::;:;:::::; 

7,S7S 

BurlsT : 

Boukobeal 

do... 

do... 

""m? 

tSiS^*::;::::::::::". 

PO^- 

33,000 

LM 

so.  100 

17  SO 

EEPOETOF  THE   STATISTICIAN. 

Tabtii  thowing  the  product  of  eaeh  principal  erojp,  4^. — Conttnueit. 


FiDdnct. 

1. 

¥ 

1 

1 

E 
-1 

It 

g-3 

n 

If 

ll 

1 

3 

«""»■ 

11,227,  nw 

Sif7,oeo 

3,563,000 
10,900 
50.000 

1,210.000 

u,wa,oM) 

KID 

11:7 

C30 

<TS,720 

471.  leii 

31.950 

AS 

iiftlOO 

niooo 

tool 

55  11  ' 

n  leiseo 

SSiV' 

L^mI 

B53.100 

i,oTi,e» 

-1.473.540 

II«J 

""- 

1,331.918 

S3,ne.iss 

NU. 

io,5M,roo 

B,3(U,0OO 

li].4' 
IT.  5 

803.11(1 

a-MiioM 

;^^ 

151. 2» 

lao 

^ssaloto 

2,030.000 

i,as3,4W 

H^Kbi.:;;:::::::: 

do-.. 

e,sw,aii 

M,  302,  002 

• '■*'•-■ 

KOMHW 

11  a 

lOJ 

soa 

IMS* 
1,206 

'  ii:> 

iJ,m<»o 

1,39(1.000 

a,a55,i!!5 

SB,  561,  035 

0.840,000 
5W.000 

,    ie.ouo 

i.sca 

i-» 

l>84,000 

in,soo 

100 

»,ooo 
lIt,SOO 

^.«. 

TO 

in.  5 

1,300,128 

n,an.»ii3 

.u. 

»),i«).oaa 

'■'ISS 

i.si&ooo 
a^Too 

T, 

'»3,G0D 
id:  058 
1U,3D3 

IM 

an,  000 

LSO 

ia.000 

1  « 

a.*n,w) 

a3,7346iia 
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AGEICULTURAL   REPORT. 


Tabic  ehoifing  the  product  of  each  principal  cropf  <fc— Continued. 


Product 


FLOIUDA. 

Inclian  com buabcls. . 

Wheat do... 

Rye do 

Oats do 

Barley do 

Buckwheat do 

Potatoes do 

Tobacco ponndH.. 

Hay tons.. 


Total. 


▲LA.UA3IA. 

ludiau  corn bushels . . 

Wheat do 

Rye do 

Oats do 

Barley do 

Buck  Wheat do 

Potatoes do 

Tobacco poun  ds . . 

Hay tons.. 


Total. 


Mississirri. 

Indian  corn bushels . . 

Wheat do.... 

Rye do 

Oats do.... 

Barley do.... 

Buckwheat do 

Potatoes do 

Tobacco pounds.. 

Hay w tons.. 


Total. 


o 

g 


o 

•a 

2 

o 


a,  022, 000 


('>00 
116,000 


•J,  700 


10.7 


11.5 
13 


78 


9> 

a 

5^ 


lb{<,  971 


5-2 
8,9:23 


a  O 
•^  o 

u  P* 


a 
o 

•♦.' 
cs 
s 


o 
H 


$1  09 


13, 203, 9d0 


1  50 
1  01 


900 
117,  IGO 


132 


19,080,000 

832,000 

i.M,  000 

672.000 

G.OOO 


157,000 

'is.' goo' 


18,180,000 

198,000 

17,600 

•165,000 

3,500 


223,000 
15, 600 


LOUISUNA. 

Indian  corn bushels.. 

Wboat do.... 

Rye .' do. . . , 

Oats do — 

Ba  rley do — 

Buckwheat do 

Potatoes do 

Tobacco pounds. . 

Hay tons., 


Total. 


TEXAS. 

Indian  com bushels. . 

Wheat do 

Ryo do 

Oats do 

Barley do 

Buckwheat do 

Potatoes do 

Tobacco pounds. . 

Hay tons.. 

Total 


14.5 

63 

9  2 

ia4 

15.5 


85 
"i.33 


14 
10 
9.2 
13.8 
16 


88 
'*i.*45 


198, 078 


1, 315, 802 

132, 063 

2,608 

50,149 

387 


1,847 
id."  984* 


1,516,900 


1,298,571 

19,800 

1.934 

33,695 

218 


2,534 
i6,'758' 


1  93 


18,721 


92 
1  96 
1  80 

87 
1  10 


S,  340, 761 


17, 553, 000 

1,297,020 

43,200 

584,640 

6,  GOO 


1  06 

ioso' 


166,420 
'36S;*766 


98 
1  59 
1  70 

96 
1  15 


20, 015, 080 


17,816,400 
314.820 

3o,seo 

446,400 
4,025 


1  35 
21*66' 


301,050 
'337,'896 


1, 367, 510 


8, 100, 000 


1,100 

39,000 

1,200 


74,000 

'i6,*666 


20,847,000 
551,000 

42.000 
675,000 

42,000 


220,000 
"2^566 


14.4 


11 
20 
18 


GO 

"il'so 


19 

11.5 

12l1 

25.1 

20 


105 
"i.67 


562,500 


100 

l,950r 

G6 


1,233 
i6,'666 


576, 515 


1, 097, 210 

47, 913 

3,471 

26,892 

2, 100 


2, 095 
'2i,"628* 


1,200.709 


j=e: 


1  12 


19,250,851 


9, 072, 000 


1  70 
1  12 
1  16 


1,870 

43,680 

1,392 


1  37 
25  66' 


101,380 
'466.' COO 


1 11 

1  97 
1  65 
1  04 
1  35 


9,620,322 


23, 140, 170 

1,085,470 

69.300 

702,  «00 

56,700 


1  85 
2433' 


407,000 
'547*425 


28,008,065 
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Table  showing  the  product  of  each  principal  crop,  ^c— ContiuHed. 


Prodaot 


ARKANSAS. 

In^LiAD  oom baslicls. 

VTheat do... 

Kyo do... 

Outs do... 

Barley , do... 

Buckwheat do. . . 

Potatoes do... 

Tobacco ponnds. 

Hay toDs. 


Total,. 


TENNT?.SSKF.. 

Indian  com bnsLolA. 

Wbeat do... 

Bye ,!..do.., 

OaU do... 

Barley do... 

Backwheat do... 

Potatoes do... 

Tobacco ponnds. 

Hay. ton.i. 


Total. 


WRST  VraCINIA. 

Indian  com buidiels. 

Wheat do... 


Kyo. 


.do. 


Oats do... 

Barley do... 

Backwheat do . . . 

Potatoes do... 

Tobacco ponnds. 

Hay tons. 


Total. 


KESTUCKY. 

Indian  corn bngbcis . 

AVlieat do... 

Bye do... 

Oats do... 

Barley do. . . 

Buckwheat do. . . 

Potatoes do. . . 

Tobacco I>onnd3. 

Hay tons. 


Total. 


OHIO. 

Indian  com bushels. 

Wheat do... 

Ryo do... 

Oats do... 

Barley do... 

Backwheat do... 

Potatoes do . .  - 

Toliacco ponnds. 

1  la  T tons . 


o 


^00 


3 

o 

a 


16,250,000 

C8ij,000 

39,000 

057, 000 

S,000 


427,000 

778,000 

12,200 


45,900,000 

5, 149, 000 

20t<,000 

4, 116, 000 

78,000 

65, 000 

1,122,000 

22,750,000 

124,000 


9, 345, 000 

2,608,000 

268,000 

2,389,000 

53,000 

65,000 

980.000 

2,177,000 

193,  (jOO 


53.843,000 

4,488,000 

869,000 

6,209,000 

243,000 

4,000 

2,124,000 

103,  500. 000 

320.000 


3= 


89,506,000 

18,575.000 

441,000 

24,990,000 

1,593,000 

243.000 

8, 613, 000 

21,311,000 

1, 730, 000 


Totnl. 


(1 

o 
a* 

rs 

•P.2 


26.7 
8.4 
12 
25 
21 


82 

83:t 

1.67 


23 

5 

8.4 
l,*"..  2 
17.8 

8.2 
80 
741 

1.4S 


27.6 
10 
•13 
25. 1 
11 

14.1 
73 
605 
.97 


27.3 
6.1 
9.4 

24.3 

22 

25 

69 
724 
1.20 


38.5 

13.9 

14.5 

34.7 

20. 1 

14.5 

06 

828 
1  oo 

Am  MrM# 


00 

o  ^ 

.a 


608. 614 

81..  904 

3,250 

20,280 

95 


5,  ^►7 

933 

7,305 


733,588 


1,995,652 

1,029,800 

24. 761 

270, 789 

4,382 

7.926 

14, 025 

30,701 

83.783 


3,  461, 819 


338,580 

260,800 

20, 615 

95, 179 

4,818 

4,609 

13, 424 

3,598 

198, 909 


940,598 


1,972,271 

735,737 

92.440 

255,514 

11, 045 

160 

30,782 

142. 9»5 

266, 666 


3, 507, 576 


2, 324, 831 

1, 336, 330 

30,413 

720, 172 

61,  o:m 

10,758 

89,718 

25,  737 

1, 418, 032 


6,023,025 


«1 
2  a 


a 

o 

3 

-a 

> 


O 

H 


to  66 

1  55 

1  75 

73 

1  20 


1  11 


14.5 


20  87 


51 
1  28 
I« 
46 
72 
00 
(W 
11 
16  58 


$10,725,000 

1,066.400 

68.250 

479,610 

2,400 


473.970 
112.810 
254.614 


13. 183, 054 


63 
1  31 
87 
44 
70 
92 
6G 
14.4 
14  58 


47 
1  29 

81 

41 

84 
1  25 

78 

07.7 
14  27 


45 
1  20 
77 
35 
74 
9<'. 
41) 
09.1 
11  91 


23,409.000 

6. 590.  720 

191. 360 

1,893.360 

56.160 

58,500 

762.960 

2.502.500 

2.055.920 


37, 520, 480 


5,887,350 

3,416,480 

233.160 

1, 05;,  160 

37,100 

59,800 

646.800 

313.486 

3, 813, 940 


14,459,278 


25, 306, 210 

5, 789, 520 

703.690 

2,545,690 

204,120 

5,000 

1,  €(56,  720 

7,969,500 

4, 566. 400 


48, 747, 050 


40.277, 

23,404. 

339, 

8,746. 

1, 178, 

23.3, 

5,426. 

1.939. 

20,604, 


700 
900 
570 
500 
620 
280 
190 
3Ul 
300 


102, 150, 161 
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TMe  showing  ihept^nct  of  each  principal  cropt  ^-c.— Continued. 


Ffodaot 


UlCIUGAN. 

l^dinn  corn bnshels. 

Wheat ...do... 

By© do... 

Oats do... 

Barley .do. . . 

Buckwheat .do . .  - 

FMatucs do . . . 

Tobacco jronuds. 

Hay tons. 


Total. 


INDIANA. 

Indian  oom buahcla . 

Wheat do... 

Eye do... 

Oats do... 

Barley do . . . 

Buckwheat •. do . . . 

Potatoes do. . . 

Tobacco poands. 

Hay tons. 


Total. 


ILLINOIS. 

Xtidian  com bnsbels. 

"Wlieat do... 

Bye do... 

Oats do... 

Barley do... 

BqcA  wheat do. . . 

Potatoes do... 

Tobacco ponods. 

Hay tons. 


Total. 


WISCONSIN. 

Indhm  com Imshols. 

Wheat do... 

Bye do... 

Oats do... 

Barley do... 

Backwbent do... 

Potatoes do... 

Tobacco ponnda . 

Bay tons. 


Total 


UINNKSOTA. 

liadian  corn bushels. 

Wheat do... 

Rye do.,.. 

Oats do... 

Barley do... 

Buckwheat do. . . 

PotatO<M ; do... 

Tobacco ]M>nt)ds. 

Hay toiw. 

Total 


o 


a 


10, 179, 000 

IS,  S05. 000 

241.000 

9,634,000 

554, 0.4) 

405,000 

5, 950, 000 


1,030,000 


Pi 


00 

C3  Pi 

O 


>i 


■< 


a  3 

lO 


K\ 


32.4 

14 

14.4 

34.2 

28.2 

15 

68 


490. 351 

1, 157, 500 

10,  736 

281.695 
23,879 
27,000 
87,500 


$0  59 
1  32 

41 


63 


a 
« 

-a 


o 
H 


$D,  545^610 

21,390,000 

183,160 

J,  fflf,  jt4U 

515,5220 

319.950 

4.938»500 


1.12 


79, 205, 000 

19, 180, 000 

423.000 

11, 784, 000 

35S.000 

l.HOOO 

2,436.000 

8, 316, 000 

826,000 


203,  .191, 000 

35,210,000 

2,190,000 

38,502,001) 

3, 053. 000 

164, 000 

7, 162,  000 

C,  398. 000 

1,638,000 


21,394,000 

1&  436, 000 

1,243,000 

15. 759. 000 

1,531,000 

448.000 

5.502,000 

1, 140, 000 

1. 345, 000 


8, 152, 000 

12, 016, 000 

63,000 

7, 883, 000 

960,000 

47,  OviO 

1,745,000 


796,000 


35.7 
12 
13.9 
28.8 
27.4 
13.5 
64 
702 
1.19 


38.3 
12.3 
17.8 
33. 1 
'Jj.  5 
14.1 
61 
731 
1.31 


,37.7 
12.2 
16.1 
33.6 
29.9 
18.3 
105 
1,200 
1.45 


37.3 
11 

16.8 
3.3.8 
25.4 
20.7 
123 


919, 642 


3, 013, 303 


2, 218, 627 

1, 599, 166 

30.  431 

409,166 

12,846 

11,407 

38.062 

11,846 

694.117 


1.55 


5,025.668 


5, 310.  469 

2, 050. 081 

123,033 

1, 163, 202 

80,509 

11, 6.31 

117. 409 

8,752 

1,403,053 


10,268,139 


17  33 


37 
1  26 
72 
33 
72 
75 
82 
08. 
12  78 


32 

1  18 
56 
2S 
52 
74 
85 
06.6 
10  05 


567. 480 

1,511,147 

77,204 

408.264 

51,204 

24,480 

52,400 

950 

927,586 


3,620,715 


43 
1  11 
60 
35 
56 
62 
55 
11 
10  63 


218. 552 

1, 092, 363 

4.047 

983.224 

37.  795 

2,270 

14.  l&C 


513.548 


44 

00 
63 
34 
46 
84 
39 


6' 27 


2,115,985 


17, 849. 000 
53.692.880 


fi9,3(KH8S0 

24,179,400 

304.560 

3.888.7S» 

253,440 

113.  MO 

1.997.860 

708.660 

10.556,880 


71,308^130 


65,085.190 
29,754.880 

1.826,400 
10,780.500 

1,667.560 

m.3oo 

6,087.700 

483.968 

la  471, 900 


133,017,748 


9. 199, 420 

20,463,960 

745,800 

5.515,65(1 
857,360 
277,700 

3,  oat;,  leo 

125, 4  JO 
14.297,350 


54,508,800 


3,586.8S0 

12, 016, 000 

4-2. 840 

2.680,S20 

441,600 

39.480 

680,.  550 


4.990.9U) 
24.478.490 
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TiiWe  thoviing  the  produat  of  eaek  prinelpal  crop,  ^— Continned. 


Prodnct. 

'5 
1 

5 

i 

•a 

1 

■3 

3 

- 

99.013,000 

18.400,000 

SI3.0U0 

19.  m  000 

1.838.0011 

41S 

fia.7 

9.3a9.8sa 

1,703.709 

«I,7«3 
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Table  showing  fhc  product  of  each  principal  crop,  ^-c. — Coiitiuued. 


ProUnct. 


OREGON. 

Indian  com bushels. . 

Wheat do...' 

Kye do 

Oats do 

Barley do 

Buckwheat do 

Potatoes do 

Tobacco pounds. , 

Hay tons.. 


Total. 


2!EYAI>A. 

Indian  com bnshels. 

Wheat do... 

Bye do... 

Oats do... 

Barloy do... 

Buckwheat do . . . 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total. 


THB  TEBBirOBIBS. 

Indian  com boshels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 

Total 
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Table  showing  the  average  cask  value  offaifn  products  per  acre  for  the  year  1871. 


States. 


Maine 

KoTv  ELampsbire. 

VormoDt 

HaAnacbusetts  .. 

JUiude  laland 

Gouueoticat 

New  York 

Ue"w  Jersey 

PeunAyivania  . . . 

DeUware 

Marjrland 

Vii-^nia 

!N(>nb  CaroUna  • 
South  Garuiina .. 

Qeorjria 

Floriaa  .p ., 

Alalmma 

HiartitMippi 

Louisiana 

T«xas  

Arkansas 

Tenueesee , 

West  Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana 

miiiois 

Wiaoonsin 

Minnesota 

Iowa 

Missonri , 

Kaunas 

INebraska 

Galifomia 

Oregon 

Nevada 

The  Territories 


5 


$26  65 
33  91 
35  24 
33  61 
27  02 
33  59 
27  06 
27  00 
27  33 
13  SO 
15  10 

15  14 
9  94 
9  20 
9  57 

11  66 
13  34 
13  72 

16  12 
21  09 

17  63 

11  73 
17  38 

12  63 
17  32 
19  11 

13  20 
12  25 
16  21 
16  41 

9  77 


11 
11 


78 
60 


10  37 
44  0» 
26  60 

48  00 
29  48 


$23  40 
20  14 
26  89 
30  57 
29  70 

26  35 
23  97 

27  72 
23  49 

17  48 

18  24 
11  12 

8  52 

10  15 

8  30 


9  62 
15  90 


22  65 

13  02 

6  40 


13 
7 


10 
86 


17  51 

18  48 
15  12 

14  51 
13  54 
11  00 
10  36 

15  54 
17  96 

9  27 
15  51 

19  96 
42  00 
27  79 


o 
Pi 


$20  46 
20  90 
17  76 
20  16 
20  58 
16  61 
14  60 
14  10 
12  55 

3 

9 

9 

5 


75 

77 
65 
67 


11  00 
11  38 

17  25 
16  56 
15  64 

18  70 

19  96 
21  00 

7  7*2 

11  31 

7  61 

11  16 
10  94 
10  00 

996 

9  66 

10  58 

10  14 

10  08 

12  73 
9  90 

37  80 
23  75 


i 

5 


€16  50 
23  31 

18  81 
21  98 

19  98 

20  54 
19  94 
17  31 
13  19 

820 
8  49 
8  03 

6  67 

7  74 

8  56 


13 
11 


13 
65 


13  84 
22  40 
26  10 
18  25 


6 
M 


99 
04 


9  96 
12  14 


14 

9 
9 


02 
50 
26 


26  40 


13  51 

11  49 

8  63 

8  49 

9  54 
7  95 

28  00 
22  86 
35  00 
28  83 


$18  70 
28  81 
97  81 

25  «S 

23  00 

26  40 

20  20 

24  70 
10  74 

13  60 
16  20 

14  GO 
10  40 

15  00 

21  17 


17  05 

18  40 

20  88 

27  00 
25  20 

12  81 
7  70 

18  48 

19  31 

21  57 
19  72 

13  26 

16  74 
11  68 
13  61 

17  05 
15  26 
13  61 
21  60 
24  30 
83  60 

28  90 


$19  11 

13  27 

14  70 
16  05 
16  80 
24  00 

18  79 
14  72 

19  62 
9  62 

13  77 

11  80 

7  07 


7  38 

12  97 
31  25 

13  92 
11  85 
10  12 
10  43 

.  11  34 
17  38 
19  22 
15  69 

14  13 

15  04 
33  80 
28  00 


$65  32 
68  60 

59  20 
85  68 
65  70 
72  08 
51  36 
63  36 

61  60 

60  00 
50  41 

50  41 
74  55 

131  10 
136  33 
140  89 

90  10 
118  80 

82  20 
194  25 

91  02 
54  40 
48  18 
53  88 
60*48 
56  44 

62  43 

51  85 


$180  00 
185  25 
297  25 


H 


57  75 

47  97 

49  78 

49  92 

66  93 

39  68 

138  32 

78  28 

131  25 

114  30 

425  00 

82  78 

207  00 

182  40 


53  30 
76  46 
61  69 
52  50 
74  90 


120  78 
81  51 
87  12 
55  74 
75  34 


59  67 

48  24 

132  00 


60  00 
68  22 


a 


$11  96 

22  31 
17  85 
28  41 
30  33 
3^1  63 

23  69 
34  71 
19  30 
21  87 
25  71 
21  56 
13  81» 
12  96 
34  59 


23  93 
31  40 
37  50 
26  03 
34  85 

24  53 
14  14 
17  12 
14  53 
\B  40 
15 


13 

15  41 
0  71 
908 

16  SSi 
9  39 
856 

28  18 

31  42 

32  43 
26  33 


Total  average  cash  value  per  acre. 


States. 


Maine 

New  Hampshiro 

Vermont 

Massaohusetts . . 
KbiMle  Island  . . . 

Connectiuut 

New  York 

New  Jersey 

Pennsylvania . . . 

Delaware 

Maryland 

Virpnia 

Nortb  Carolina.. 
Sontb  Carolina.. 

Georgia 

Florida 

Alabama 

Missiusippi 

Lonisiaua 


Average 

value 
per  acre. 


$14  47 
24  96 

20  14 
32  68 
31  22 
37  83 
24  36 
29  35 

21  48 
14  88 
17  80 
14  80 
K)  00 

9  41 

9  61 

11  81 

13  19 

14  07 
16  68 


States. 


Texas 

Arkansas 

Tennessee ? 

West  Virginia 

Kentucky 

Ohio 

Michigan 

In  diana 

Illinois 

Wisconsin ■ 

Minnesota : 

Iowa 

Missonri 

Kansas 

Nebraska 

California 

Oregon 

Nevada ^ 

The  Territories 


Average 

value 
per  acre. 


$21  66 
17  97 

10  83 

15  37 

13  89 

16  95 
19  47 

14  18 

12  95 

15  05 

11  S« 
10  28 

13  26 
13  10 

9  04 
19  73 
19  41 
38  47 
30  09 
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COiJDITION  OF  FAEM  AKIMALS. 

DiseaBO  has  not  cat  off  an  unusual  number  of  farm  animals  daring 
the  paat  yean    Where  cattle  are  most  valuable,  whatever  the  rigors  of 
the  climate  or  local  scarcity  of  feed,  the  loss  by  disease  is  comparatively 
small,  by  reason  of  the  care,  which  is  found,  by  long  and  bitter  experi- 
ence, to*  be  profitable.    A  large  proportion  of  the  losses  reported  is  the 
result  of  neglect,  exposure,  and  insufficient  or  innntritious  pasturage 
or  other  feecL    Some  mortality  and  much  reduction  of  flesh  result  from 
the  inbaman  practices  of  drovers,  with  the  aid  or  abetting  of  trans- 
portation companies.    Several  deaths  are  reported  at  Alleghany  City, 
resulting  from  the  barbarous  practice  of  stuffing  animal^  with  salted 
feed  to  induce  them  to  drink  largely  for  the  purpose  of  making  good 
upon  the  scales  the  depreciation  in  weight  occasioned  by  the  depriva- 
tion and  sufiering  pf  the  passage  by  rail.    The  occurrence  of  ''  murrain,'' 
^'hollow-horn,"  and  diseases  reported  by  various  meaningless  names,  so 
common  in  the  Southern  States,  where  cattle  are  left  to  the  tender 
mercies  of  a  rigorous  winter  and  dried  stalks  of  coarse  grasses,  might 
be  avoided  in  a  large  measure  by  adequate  attention  to  necessary  sup- 
pUeg  and  protection.  (187W72.) 

The  rigon^of  the  past  winter  have  proved  conclusively  the  necessity 

of  protection,  not  only  in  the  more  northern  of  the  Southern  States, 

bat  in  Texas,  where  large  numbers  of  cattle,  amounting  to  hundreds 

of  thousands,  have  succumbed  to  the  combined  agencies  of  cold  and 

starvation.    The  pretense  that  shelter  is  unnecessary  on  the  elevated 

pbUQS  of  Colorado  and  Wyoming  is  alsa  exploded,  large  losses,  es- 

•  pe«ially  of  Texas  cattle,  having  occurred  during  the  past  winter.    It  is 

^ethat  small  herds,  and  in  some  cases  large  ones,  have  been  sheltered 

JP  the  cafions  and  in  the  lee  of  banks  of  streams,  and  wintered  with 

little  loss;  but  it  is  unmerciful  and  untrue  to  assert  that  no  provision 

^  belter  is  or  will  be  necessary  in  those  elevated  pasture-grounds  of 

^®  plains  and  Bocky  Mountains. 

JHieases  of  horses. — Horses  have  suffered  less  than  in  some  previous 
?^f^  Cases  of  the  various  forms  of  disease  reported  have  generally 
"^O  isolated.  Lung  fever,  pneumonia,  staggers,  and  glanders  have 
^^^^^^Orred  only  in  isolated  cases.  "Oharbon,"  or  malignant  carbuncle,  is 
'Imported  in  Phillips  County,  Arkansas.  A  few  cases  of  sudden  death, 
^^etimes  of  a  farmer's  whole  stock,  have  occurred  from  unknown 
^^iBes.  Several  horses  died  of  a  new  disease  in  Dickinson  County, 
f^nsas,  thefiymptoms  of  which  are  as  follows:  *' Cough,  yellow  matter 
~^^Uing  from  the  nose,  swelling  of  the  throat,  increasing  weakness, 
^<1  death.  It  is  not  distemper  or  glanders ;  veterinary  surgeons  do 
Jot  know  what  to  do  with  it,  nor  what  it  is.^  During  May  and  June, 
i^^I,  a  fatal  malady  was  develoi)ed  among  the  horses  used  by  the  dif- 
*^^nt  street  railroad  companies  of  New  York,  and  extended  its  ravages 
r*^  to  the  horses  owned  by  hackmen  and  truckmen.  Horses  used  to 
^^^4,  but  kept  on  highly  nutritious  food,  and  suddenly  put  to  hard 
^Ork  after  a  iieriod  of  repose,  were  esi)ecially  liable  to  the  disease.  At 
^f^t  the  animal  stumbled  with  his  hind  legs,  which  became  shaky  and 
?^calt  of  movement.  The  hind  pasterns  became  infirm ;  the  joints 
?^tween  the  upper  pasterns  and  the  shanks  bent  forward,  in  some  cases 
^J^aking  down,  the  animal  finally  becoming  unable  to  stand,  and  re- 
^^ining  in  a  lying  liosture.  All  the  muscular  movements  dependent 
^Pon  nerves  radiating  from  the  si)inal  column,  behind  the  dorsal  ver- 
J^braD,  were  gradually  paralyzed.  When  the  horse  lost  power  to  move 
^i^  wl  or  to  retain  his  evacuations,  the  case  was  considered  hoi)eless. 
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Prior  to  that  point  a  cure  was  not  impossible.  Removal  to  comfortable 
quarters,  placing  the  food  within  easy  reach,  and  perfect  quiet  were 
found  generally  effective.  Where  fever  was  low  it  was  not  adjudged 
necessary  to  use  drastic  medicines.  Fever  was  removed  by  counter- 
irritants,  especially  strong  fly-blisters.  The  disease  seriously  affected 
the  efficiency  of  the  railway  companies  for  several  weeks. 

Diseases  of  cattle, — A  few  cases  of  that  singular  climatic  disease, 
splenic  fever,  (Texas  cattle  disease,)  are  reported.  The  same  distinctive 
features  mark  every  outbreak.  New  evidences  that  its  germ  originates 
in  the  miasmatic  or  tide- water  region,  not  only  in  Texas,  but  ia  all  the 
coasMands  from  Texas  to  Virginia,  accumulate  yearly.  Our  corre- 
spondent in  .Fluvanna  County,  Virginia,  (north  of  the  James  Eiver, 
between  Eichmond  and  Lynchburgh,)  thus  writes: 

Tboro  are  sorao  stranfre  facts  connected  with  the  cattle  disease  common  to  the  lower 
tide-water  counties  of  Virginia,  known  commonly  as  murrain,  bloody  urine,  or  dis- 
temper, which  may  throw  some  light  upon  the  Spanish  fever  follo>ying  in  the  track  of 
TesLas  cattle.  In  certain  districts  of  this  State  murrain  has  always  prevailed  in  certam 
seasons,  attacking  most  frequently  young  and  fat  cattle  of  both  sexes.  It  is  weU  an- 
derstood  that  if  cows  are  removed  from  Upper  Virginia  to  Richmond,  or  the  lower 
counties,  they  are  very  apt  to  die  the  first  year,  whereas  cattle  brought  from  the  lower 
counties  up  to  Richmond  escape.  For  this  reason  milk  cows,  brought  from  Gloucester 
and  other  lower  counties,  are  much  preferred  by  Richmond  buyers ;  yet,  in  GloacestCTy 
I  have  known  seven  cows  out  of  ten  to  die  of  murrain  in  one  fall.  Again,  throughout 
certain  counties  on  the  south  side  of  the  James  River,  extending  to  the  North  Carolina 
line,  cattle  are  subject  to  murrain,  while  in  other  counties,  directly  abreast  of  them,  on 
the  north  side  of  the  river,  the  disease  is  unknown,  unless  communicated  by  cattie 
"  brought  from  the  south  side,  that  in  some  way  infect  them,  while  those  from  the  sooth 
side  keep  well.  There  seems,  then,  to  be  some  inherent  taint  in  the  constitution  of 
cattle  living  in  certain  regions,  which  may  be  communicated  by  contact,  and  this, 
while  in  some  cases  traceiible  to  climate,  in  others  exists  when  we  can  discover  no  , 
difference  in  climate.  A  long  acquaintance  with  Texan  cattle  introduced  into  Lonis- 
lana  warrants  the  opinion  that  they  neither  die  themselves  of  this  disease  nor  commu- 
nicate it  to  the  native  herds  in  Louisiana. 

The  fact  that  Texas  cattle  do  not  communicate  the  disease  to  Louis- 
iana stock  is  well  known,  and  the  reason  is  obvious,  viz :  Both  sections 
are  miasmatic.  The  coast  cattle  do  not  communicate  splenic  fever  to 
other  coast  cattle,  but  to  herds  above  tide- water.  The  fact  is  indispu- 
table that  cattle  of  the  tide-water  counties  of  Virginia,  the  Garolinas, 
Georgia,  Florida,  and  other  States  on  the  Gulf  coast,  do  communicate  a 
fatal  disease  to  stock  of  higher  elevations  and  more  salubrious  climate, 
and  that  this  disease  has  very  marked  and  distinguishing  symx)tom8  and 
peculiarities  which  are  almost  invariable. 

A  correspondent  in  Murray  County,  Georgia,  writes  of  a  disease  which 
he  thinks,  from  postmortem  examination,  presented  "  welf-marked  and 
clearly-defined  cases  of  splenic  fever.''  He  says  it  has  broken  out  each 
summer  since  1865,  and  continues  till  frost.  He  does  not  describe  its 
attendant  circuinstances  and  symptoms  or  say  whether  its  advent  was 
heralded  by  the  coming  of  coast  cattle.  It  may,  therefore,  or  may  not, 
be  the  veritable  splenic  fever.  Murray  County  lies  in  the  northwest 
corner  of  the  State,  toward  Chattanooga,  and  appears  to  have  a  climate 
in  which  the  splenic  contagion  might  take.  In  Gilmer,  an  adjoining 
county,  are  reported  "  a  few  cases  of  Spanish  (splenic)  fever  among 
cattle  brought  trom  more  southern  latitudes-''  If  the  true  splenic  fever, 
this  must  be  misreported,  and  must  refer  to  native  cattle  found  "  among 
cattle  brought  from  more  southern  latitudes." 

In  Knox  County,  Tennessee, '  this  disease  prevailed  last  summer, 
mainly  among  milk  cows  exposed  to  contact  with  Texas  cattie,  at  a 
point  where  they  were  fed  in  their  passage  to  Virginia. 

In  Lincoln  County,  Kentucky,  in  February,  1^71,  thirty-five  Texas 
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catQe  were  pastnreil  with  native  stock.  In  July  the  latter  began  to 
sicken  with  Texas  fever,  and  aboat  twenty  died.  The  Texans  fattened 
and  did  well. 

In  Logan  Gonnty,  Illinois,  seventy-five  Texan  cattle  were  placed  in 
pastore  with  two  hundred  natives,  mostly  three-year-old  steers;  thirty- 
lour  head  of  the  latter  died  of  the  fever.  A  drove  in  Cass  County  lost 
seven  that  had  contracted  the  disease  by  being  shipped  from  Kansas  in 
cars  in  which  Texas  cattle  had  been  carried.  In  Scott  County  several 
deaths  from  Spanish  fever  are  reported. 

In  Tiuiey  County,  Missouri,  twelve  animals  were  attacked  with  splenic 
fever;  only  one  recovered. 

The  disease  has  existed  in  Kansas  more  than  elsewhere,  on  account  of 

exposure  to  cattle  from  Texas.    In  the  northeastern  part  of  Sedgwick 

county,  where  Texas  cattle  were  pastured  to  the  utmost  capacity  of  the 

**  range,"  many  of  the  native  cattle  died.   In  other  portions  of  the  county, 

in  which  Texan  cattle  also  ranged,  the  loss  was  small.    Only  native  cattle 

were  attacked,  the  improved  breeds  suffering  most  and  the  scrubs  least. 

In  the  southern  part  of  Neosho,  where  Texan  cattle  were  pastured,  native 

catUe  took  the  disease  merely  by  crossing  the  track  of  the  Texans.    In 

Morris  the  loss  by  splenic  feror  was  25  per  cent. ;  some  farmers  lost  all 

th«r native  stock.    The  loss  in  Marion,  heavy;  in  Lyons,  5  per  cent.; 

in  Montgomery,  10  per  cent.,  but  no  case  occurred  among  cattle  in  in- 

dofiores;  in  Allen,  one  hundred  head;  in  Labette,  where  the  stringent 

law  against  the  movement  of  Texas  cattle  was  evaded  by  driving  across 

the  border  at  night,  many  cattle  in  the  vicinity  of  their  trail  were 

attacked,  and  three-fourths  of  the  number  died.    In  Dickinson  and 

Washington  several  cases  occurred.   A  drove  of  Texans  passed  through 

the  soQtheastem  p^rt  of  Woodson  in  August,  and  in  alK)ut  two  we^:8 

the  disease  broke  out  among  the  native  cattle  with  fatal  effect 

The  following  is  an  account  of  the  breaking  out  of  this  disease  in  a 
Ugh  latitude: 

'^'rt  BandalJf  Todd  County y  Dakota.— An  outbreak  of  "splenic  or  periodic  fever" 
•"J^R  beef-cattlo  (about  two  hundred  head)  at  tliia  i>ost  commenced  in  May,  1871, 
JJ*o  ten  deaths  occurred ;  in  June,  six ;  in  July,  ten  ;  in  Anzust,  twenty-two;  and  in 
S^tembcr,  three.  Tlio  epidemic  reached  its  acmo  about  tiio  middle  of  July.  The 
total  nomber  of  deaths  in  two  hundrc<l  head  of  cattlo  was  fifty-one.  Mode  of  inya- 
■Mo,  rapidity  of  course  of  disease,  and  death  occurring  at  an  early  period,  together 
Jpthl>w(-«ort€m  appearances,  prove  conclusively  that  it  was  "  splenic  fever,"  the  affec- 
tion described  by  Professor  John  Gamgeo  in  the  report  of  tho  Agricultural  Depart- 
JJ^***  It  is  highly  probable  that  the  cattlo,  arriving  hero  in  two  different  lots,  nave 
™jjthe  disease  communicated  to  them  by  passing  over,  or  having  been  herded  in,  sec- 
j^  previously  traveled  over  by  droves  of  Texas  cattlo  en  route  to  supply  the  various 
"^^'•n  agencies  along  the  Missouri  river. 

The  disease  is  reported  by  correspondents  in  Benton,  Prairie,  and 
dependence  Counties^  Arkansas. 

J^^iependenoe  County ,  Arlansas. — Spanish  fever  has  not  been  seen  for  three  years  past— 
Jpt  is,  since  the  law  was  passed  prohibiting  tho  passi^  of  Toxas  cattle  through  tho 
pt>te  -until  last  June,  when  five  wagons  from  Texas,  c&awn  by  twenty  yoke  or  oxen, 
^f^^  northward  on  one  of  our  principal  roads,  camping  a  day  or  two  in  a  place,  and 
t'^  cattle  allowed  to  graze  near  the  road ;  and,  strange  as  it  may  seem,  fever  attacked 
jw  own  cattlo  at  each  of  these  camping  nlaces  within  this  county,  and  probably  one 
™*hed  of  these  cases  proved  fatal.  Those  in  pastures,  having  no  access  to  these 
y*c«,  were  not  attacked.  Tho  infection  seemed  to  lose  its  inffuence  in  about  thirty 
^7^  after  the  passage  of  the  Texas  oxen.  I  am  not  able  to  give  the  actual  loss  in  this 
J^iy  at  that  time.    It  was  probably  between  one  hundred  and  one  hundred  and  fifty 

Several  cases  are  reported  in  Nemaha,  2f  ebraska ;  and  heavy  losses  in 
^ta  Clara,  California,  are  imputed  to  splenic  fever ;  but  the  facts  are 
^Boffident  to  identify  the  disease  as  splenic  fever. 
3A 
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PleurO'pneumonia.^'A  dozen  cases  of  this  disease  have  occnrre 
Ocean  County,  New  Jersey.  It  was  treated  by  bleeding,  blistei 
tbe  use  of  carbolic  acid  about  the  stalls,  of  aperients  and  diaphore 
In  Burlington  County  the  county  agricultural  society,  at  its  an 
meeting,  appointed  a  committee  to  urge  the  State  legislature  to  d< 
measures  for  the  extermination  of  the  disease,  which  had  a  foot-bo 
that  vicinity.  The  disexise  has  prevailed  to  some  extent  in  Baltii 
County,  Maryland,  princii)ally  in  the  vicinity  of  Baltimore  City, 
heaviest  losses  generally  occurring  where  the  cows  are  kept  in  c 
filthy  stables.  At  Chadd's  Ford,  Pennsylvania,  a  few  cases  have 
curred. 

Epizootic  aphthcB.^^'^  The  foot  and  mouth  disease,"  recently  iutrod 
from  Enro[)e,  is  not  reported  as  prevailing  at  any  point  at  the  pn 
time.  In  the  early  part  of  1871  it  still  lingered  at  several  i)ointsiu 
England,  as  the  vicinity  of  Providence,  Rhode  Island,  and  I 
field,  Connecticut.  The  infection  came  to  the  latter  i>oint  from  A 
but  animals  infected  were  kept  isolated,  and  the  disease  spr  i 
Uttle. 

Abortion  is  reported  in  fewer  instances  than  usual,  principall 
Connecticut,  New  York,  and  New  Jersey. 

A  singular  disease  has  prevailed  extensively  in  Santa  Cruz  Coi 
California.  A  local  committee  was  appointed  to  investigate  concei 
it.  The  first  symptoms  ap|)ear  to  be  an  itching,  with  a  desire  U 
some  portion  of  the  body,  the  friction  momentarily  allaying  the  ton 
which  soon  retui*ns  with  increased  violence  until  skin  and  haii 
rubbed  off;  the  animal  becomes  frantic,  and  dies  in  a  period  vai 
from  eight  to  twenty-four  hours  after  the  first  symptoms  have  si 
themselves.  Sometimes  they  bleed  to  death.  But  little  derangemc 
the  secretions  is  noticeable.  There  is  no  fever,  and  the  circulatit 
first  is  normal,  becoming  weaker  and  more  rapid  toward  the  last, 
eral  post-mortem  examinations  of  cattle  dying  of  this  disease  were  n 
but  without  satisfactory  results,  as  each  case  seemed  to  present  d 
ent  featui'es.  Mr.  R.  McClure,  veterinary  surgeon,  of  Philadelphij 
tributes  the  disease  to  entozoic  parasites  taken  into  the  stomach 
the  grass  in  the  form  of  ova  of  these  parasites. 

ObHcureiy  characterized  diseases,  classed  as  '^  distemper,''  ^'  mun 
and  by  other  names,  have  caused  considerable  loss  in  all  parts  o 
country,  but  more  especially  in  the  tide-water  lands  of  the  South. 

Dinmses  of  sheep. — Sheep  appear  to  have  suifered  less  from  di 
the  past  year  than  usual.  The  sickly  and  neglected  animals  had 
quite  thoroughly  culled,  and  the  flocks  have  been  in  better  cond 
The  eaHily  discouraged  and  changeable  flock-masters  have  left  the 
uess,  assigning  flocks  to  more  judicious  men,  who  know  that  the  tii 
enter  a  business  is  when  it  has  reached  its  lowest  ebb. 

Foot.-rot  and  scab  are  widely  distributed,  as  to  territory,  but  d 
generally  involve  a  large  percentage  of  flocks,  nor  are  they  atte 
with  great  mortality.  The  heaviest  losses  occur  in  distant  States,  v 
have  received  large  numbers  of  the  flocks  of  other  States.  In  B; 
County,  Missouri,  which  had  thus  received  large  flocks,  it  is  estin 
that  scarcely  five  hundred  remain,  in  consequence  of  the  prevale 
scab  and  other  diseases.  Grub  in  the  bead  has  not  been  widely  p 
lent. 

Diseases  of  smne. — As  usual,*  the  fatality  is  greatest  among  s 
of  all  the  domestic  animals,  llie  heaviest  loss  appeal's  in  the  E 
and  West,  the  percentage  of  loss  ranging  from  5  up  to  60  per  < 
though  in  many  counties  no  material  losses  are  reported.    In  g 
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County,  Virginia,  the  loss  is  one-third  of  the  stock  5  in  Caldwell  County, 
North  Carolina,  25  per  cent ;  in  Golambia  County,  50 ;  in  Austin,  Texas, 
25;  in  Obion  and  Humphreys,  Tennessee^  24;  in  Hardin  and  Christian, 
Kentncky,33;  25  in  Pendleton,  and  20  m  Mea,de  and  Ohio;  in  Berke- 
ley, West  Virginia,  CO;  in  Illinois,  Sangamon,  and  Wayne,  20,  25  in 
Clinton,  and  30  in  Scott :  in  Chariton,  Missouri,  40,  and  in  Audrain  20 ; 
in  Warren  and  Lucas,  Iowa,  20.  These  are  the  worst  cases  reported. 
Others  are  sufficiently  discouraging.  In  Jefferson,  West  Virginia,  more 
than  five  thousand  died,  valued  at  $25,000.  Almost  entire  stocks  of  indi- 
vidnal  farmers  or  distillers  were  swept  away  in  some  counties  in  which 
disease  was  not  general.  Remedies  appear  to  avail  little ;  prevention,  by 
deanliaess,  release  from  restraint  of  pens,  and  the  use  of  salt,  tar,  coal, 
^es,  sulphur,  &c.,  have  numerous  testimonials  of  efficacy. 

Wintering  of  cattle. — ^The  scarcity  of  hay  has  interfered  with  the 
winter  condition  of  stock  in  some  portions  of  New  England,  but  the 
deficiency  has  been  generally  supplied  with  corn  or  other  feed.  More 
grain  than  usual  has  been  fed  in  the  Middle  States,  and,  with  a  few  ex- 
eeptions,  cattle  wintered  well  in  the  South.  The  severity  of  winter 
storms,  combined  in  some  sections  with  short  feed,  resulting  from  the 
drongbt  of  summer  or  autumn,  has  caused  greater  losses  than  usual. 

In  Western  Texas,  where  the  drought  has  been  severe  and  long- 
continued,  the  plains  are  strewn  with  the  bones  of  dead  cattle,  and 
linndreds  of  thousands  of  hides  are  in  the  hands  of  dealers  for  ship- 
ment liosses  have  been  heavy  in  Kansas  and  Nebraska,  especially 
•niong  herds  of  Texas  cattle  left  to  winter  there.  While  heavy  losses 
kave  been  reported  from  Northern  Colorado  and  Wyoming,  it  is  evident 
that  cattle  have  wintered  better  throughout  the  upper  plains  and  among 
&e  Bocky  Mountains,  than  in  Texas  or  in  the  Missouri  Valley. 

The  grasses,  dwarfed  and  unusually  dry  in  some  localities  from  the 
droughts  of  last  summer,  are  more  nutritious  than  those  of  moister  cli- 
Jnates.  All  the  reports  from  Dal^ota  are  favorable ;  some  representing 
stock  to  be  in  better  order  than  last  spring,  "  notwithstanding  the  ex- 
treme cold.''  The  stock  of  the  Indian  Territory  is  reported  compara- 
tively poor,  but  generally  healthy.  Colorado  and  Wyoming  Ijave  expe- 
fenced  a  very  severe  winter^  "  the  severest  ever  known,''  as  some  re- 
port, with  much  snow  covering  the  grasses  of  the  plains,  and  driving 
herds  to  the  bare  foot-hills,  often  crowding  the  range  and  threatening 
starvation;  yet  there  are  herds  in  these  Territories  that  are  in  good 
condition,  having  suffered  little  loss.  From  El  Paso  County,  Colorado, 
vhich  has  a  very  high  elevation,  the  report  is  "fine  condition, better 
tlian  last  year."  The  winter  has  tested  the  reliability  of  this  region  for 
^ter  stock-feeding,  and  proves  that  a  limited  number,  with  proper  at- 
tention, suitable  natural  or  artificial  protection,  and  feeding  in  storms 
or  heavy  snows,  can  be  cheaply  kept,  with  as  good  a  prospect  of  immu- 
nity bom  suffering  or  loss  as  in  almost  any  other  section  of  the  country. 
In  New  Mexico  the  winter  has  been  exceptionably  favorable  for  stock- 
liusers,  and  almost  equally  advantageous  in  Utah;  only  in  Summit 
County  are  cattle  "generally  poor,  the  winter  being  unusually  wet  and 
•tonny."  The  severe  droughts  in  Arizona,  for  two  or  three  seasons 
past,  have  interfered  sadly  with  the  condition  of  stock  in  that  Territory. 
In  Montana  cattle  are  thm,  but  healthy ;  and  in  Washington  they  are 
generally  in  fine  order,  as  also  in  Nevada,  and  in  Oregon,  except  wbere 
Bitirely  neglected.  In  South  California  the  drought  of  last  season  left 
little  feed  for  winter,  and  cattle  suffered  much  in  the  early  parii  of  the 
reason.  Favorable  retorus  come  from  Plumas,  Santa  Clara,  Del  Norte, 
Lake,  Mendocino,  Tuolumne,  and  most  of  the  northern  counties. 
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THE  WOOL  BUSEfEaa 

The  increase  of  woolen  maouf^tiires  since  1860  lias  been  one  of  < 
most  marked  and  beneficent  features  of  the  recent  progress  of  Amerit 
industr;.  Kew  branches  of  textile  fabrication,  inclndiug  the  manul 
ture  of  various  styles  of  carpets,  fine  worsted  goods  for  ladies,  new 
of  fancy  cassimeres,  braids,  &c.,  have  been  introduced,  and  tbe  priu 
some  have  been  actually  cheapened,  notwithstanding  the  duties 
posed  upon  competing  goods,  as  the  result  of  home  competition.  Ores 
progress  has  been  made,  in  respect  to  qnality  and  variety  of  goods,  i 
the  extent  of  their  manufactare,  since  1860  than  for  a  period  of  tw 
years  anterior  to  that  date.  The  number  of  sets  of  cards  in  ope: 
in  1800,  as  returned  by  the  census,  .was  3,209;  in  1870  it  was  o,i 
The  increase  in  the  West  is  remarkable;  that  of  Ohio,  from  173  to3 
Indiana,  from  112  to  346;  Illinois,  from  37  to  254;  Wisconsin,  from  1! 
131:  Michigan,  14  to  116;  and  in  similar  proportion  elsewhere.  '. 
quality  of  a  portion  of  this  western  manufacture  is  superior,  and 
advantages  of  this  industry  to  the  western  people  are  many  and  gr 
The  following  fable  shows  the  mcrease  made  daring  the  decade,  as  c 
piled  from  census  returns: 
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following  report  to  tlie  CommiBfiioner,  made  by  tbe  Statistician,  is 
ver  to  a  resolutiou  of  the  [Juited  Stated  Senate  inquiriug  for  sta- 
illaHtratiiig  the  Quctuatioas  of  the  paat  t«n  years  in  tbe  produo- 
id  i)riue  of  Americau  wool,  and  embodies  facts  intendtMl  tor  tbis 
report: 

e  officially 
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imports  or  woolens  since  1860  have  been  bnt  little  more  in  nominal  valoa, 
\S  leKs  iu  qnantitv,  tbun  for  the  decade  preceding,  averogiug  f3i,6b'i,7'X,  agaiuut 
,vSl  fur  tlie  perJud  betnccu  1B.>0  and  1660.  Tbe  nuuBool  eziKcneiea  of  tbe  pe- 
ice  l^iO  creutln^  anprecKdented  dumaad  for  woolnu  goods,  and  caa«iDg  mnah 
uid  loea,  liaru  l>ueu  met,  througb  tbe  increase  of  home  mannfacturea,  with  a 
'  iniportatiou  per  capita  than  iu  the  preceding  period  of  low  prices  ilud  uoi- 

«  tbf  importB  of  n-oul  havo  necesanril;  been  larger,  the  average  aonnal  receipts 
lfl;-two  millioiiB.of  pounds,  instead  of  twenty-three  millious.as  for  ten  years 
1  I860,  tbe  home  production  has  increaaed  iu  almost  esactlj^  the  same  ratio,  ot 

y-eii  milliuuB  of  puiiuds  to  one  hundred  and  fifteen  niillious,  Ahout  two 
III  the  qnuutity  of  wool  niaiinfoctured  is  produced  in  this  country, 
quautily  of  abuddy  ini])ort«tl  in  ten  years  eudiuu;  in  IHTI,  not  indiided  In  the 
eul  above,  aniouQts  to  ltirty-t»'o  millions  seveu  Liundred  and  oue  tbuuxand  Gvo 
d  and  tnoiity-uue  pouuds,  valued  at  |;1,4^,916,  or  abont  H  cunts  per  |>uuud. 
tverage  prico  of  foreign  wools,  as  seuu  Ju  the  table,  (tbe  jirice  iu  i;old  at  tbe  port 
>nieutO  aitvaticed,  very  aniformly,  from  1:1.?  cents  iu  Itim  to  17.ii  ccuu  in  laG& ; 
ceded,  at  tile  close  of  the  iieriud  of  civil  war  iu  this  cuuutry,  to  ViM,  but  ad- 
agaiii  to  16  ceuts,  under  tue  iufluence  of  the  estnuinliuory  inipiirtatiou  of  IdiiS, 
bicli  date  tbe  di;cliue  has  beuu  gradual  and  regular  to  ltf71,  when  tbe  reserve 
■  of  Riw  piateritU  bucaiue  exhausted  by  a  eonstttutly  cnlargiug  cunsumptiuu  of 

tured  giMHls,  and  tbe  rate  man  again  odvooced. 
.-ouie  pro<luctiun  of  wool  bas  passed  tbruugb  eitraordinar;  vicissitudes  eluce 
Under  tbe  stimulus  of  the  tvar  dentaud,  una  tbe  protection  aRurded  by  tbe  ure- 
on  gold,  the  iiuciilier  of  sheep  was  nearly  duubltxl  in  six  years.  Nu  complete 
CHtimute  of  numbers  w:i9  publisbed  during  this  period.  A  careful  review  of 
ting  data  enables  me  to  present  a  close  approximate  estimate  of  the  a^jgregate 
-s  of  sLeep,  and  tbe  quantities  of  wool  thrown  upua  tbe  market  iu  each  year 
)61: 

Tinrs.  Nomlier  of  Blwep.       Ponnds  of  wooL 
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TIjo  iiiccenso  ia  wool  was  relatively  iarset  than  the  increaso  in  sbcep,  from  1861  ti> 
ISS7,  from  f  ha  constantly  widening  us©  of  heavy  wooled  merino  rams  for  breodiug  pur- 
posca,  nntil  mncb  of  the  coarse  irool  of  Texas,  of  California,  of  Coloraclo,  ond  even  of 
NaTT  MuxicD  iTos  moro  or  less  modified  by  the  merino  blood,  in  all  cases  tendine  to  nn 
increoso  of  tlie  weight  of  tlie  fleece.  Since  IS07  there  hon  been  Httlo  care  exercised  in 
breeding,  bat  tlio  docks  have  been  kept  well  called,  and  should  average  us  heavy 
fleeces  as  at  that  date.  The  average  weicht  of  Qeece  in  1670,  eo  for  as  it  is  iDdicnted 
by  a  comparisoD  of  the  ceoaos  exhibit  ol  sheep  and  wool,  is  'J.&l  ponnds ;  in  1860,  9.73 
]>oiinds;  iu  18o0,  2.43  ponnds. 

Tbo  catimites  of  wool  for  the  years  since  1B67  are,  apparently,  larcer  in  proportion 
t«  the  nnmbors  of  sheep.  The  excess  is  only  in  appearance,  tbe  nnmbors  of  sheep  be- 
'  ing  estimated  in  Fcbinary  in  each  yeor,  while  the  quantity  of  wool  is  the  amonDt  pro- 
dat^cd  throogh  the  year.  Thns,  the  esttuate'for  1863  is  eight  millions  of  p.onnds  aDove 
that  for  ISG7,  ivhile  the  Dumber  of  sheep  is  slightly  reduced,  the  excess  arising  from 
the  fleeces  and  polled  wool  of  fonr  mitliona  of  sheep  slaughtered  in  tho  latter  portion 
of  leUS,  The  same  canso,  thongh  operating  leas  forcibly,  produced  nn  excess  of  wool 
in  proportion  to  numbers  of  sheep  in  the  succeedinc  years.  These  estimates  are  some- 
what below  those  of  wool  brokers,  while  they  ore  uighcr  than  estimates  based  excln- 
sivcly  on  census  returns,  which  are  nianifestly  very  incomplete,  especially  in  Texas, 
Calirornia,  and  the  Territories.  Itloreover,  the  census  returns  include  only  the  Bhaep 
on  farms,, leaving  considerable  numbers  in  towns,  or  tn  transitu  to  markets  or  distant 
posturaj:^. 

Facts  illostrating  "  the  causes  of  flnctnatjon  in  numbers  of  sheep  and  prices  of  wool" 
are  aiinndant  and  of  transparent  meaning.  Tlioy  are  those  of  demand  and  snpply,  of 
abundant  production  uf  nool,  decline  in  sales  of  woolen  goods,  increase  of  cotton- 
erowiug,  reduction  Iq  value  of  wool,  and  the  short-si ghtcducss  of  (hose  farmers  who 
Iiabitually  over-produce  when  prices  are  hlgh,andBacnlicoauy  valuable  branch  of  bos- 
bandry  at  the  moment  it  temporarily  fails  bo  yield  a  satisfactory  profit. 

At  nie  cloGO  of  the  war,  which  had  crippled  tho  cotton  supply  of  tbe  world  and  stjm- 
nlated  tbe  mannfiutare  of  other  textiles  as  Bulwtitui«s,  tbe  wool  product  had  greatly 
increased  in  Australia,  South  Africa,  South  America,  in  North  America,  and  oven  In 
Enrope.* 

Prices  abroad  were  falling,  in  the  expectation  that  cotton  would  promptly  occd^  its 
former  position ;  prices  iu  this  country  were  still  further  reduced  liy  the  decline  of^ttie 
gold  premium.    Our  wool-growers,  who  hod  become  elated  with  the  unnccnstomed  proB- 


pcrit^l  of  tbe  recent  post,  at  once  snccumbed  to  despondency,  sold  their  ftncks,  some 
for  migration  across  the  Miseoari,  others  tor  tho  city  murkets,  and  larger  nnmbem  fi>r 
iudisoriroinate  slaughter  for  pelts  and  tallow.  This  destruction  commenced  in  the 
autumn  of  m68,  and  rcsnltcil  iu  tbo  diminution  of  the  aggregate  number  by  at  least 
four  mdlions  during  tbo  winter.  They  wore  killed  for  pelts  and  tallow  even  in  New 
England;  in  New  York,  where  tho  beat  wero  sold  for  multoo,  tbe  culls  bronght  from 
75  cents  to  $1.50  each ;  in  tho  principal  wool-growing  sections  of  Ohio  tbe  numbers 
slaughtered  ranged  from  lOfiOQ  to  40,0(X)  in  each  county;  in  Michigan  and  olJier 
Western  States  the  slaughter  was  in  almost  oqual  proportion.  Tlio  assessors' returns 
for  the  State  of  Ohio  show  a  roductioa  in  WGH  of  1,:M9.855,  aud  a  fnrtber  diminution 
in  two  But>soqucnt  years  of  1,969,73G,  duo  partly  to  slangbtering.  and  partly  to  migra- 
tion westwanl.  Tbo  total  decrease  iu  three  years,  from  7,632,495  to  4,:j(u,904,  amounted 
to  43  per  cent. 
Something  of  this  loss  is  duo  rather  to  disoose  than  to  the  knife.    Hocks  wero 

■  The  fbllowing  table  givos  Uie  qoatiUt)'  of  n-wl  Imported  into  Gr 
the  dsduvd  valiiB,  vbleb  ia  Tednoed  to  onr  carrencv  iu  tha  aUxtf-mia. 
prlcei,  nhlcb  txa  lilgber  Ihui  Uiose  of  our  Importa  et  wool  (mululy  cm 
and  decllnB  Id  the  years  of  IndaUou  or  dcproasiou. 
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neglected,  foot-rot,  ecab,  and  numerous  forms  of  diaeam  prevailed,  iiud  tlio  iuroads  of 
ditcase  worn  encournged  by  atnrvation  and  want  of  shelter.  Local  rotumft  vreie  full 
of  accoiinte  of  these  losseB.  ]n  Stenben  Couuty,  New  York,  "  ttio  loss  was  15  per  cent. 
from  QeglMSt  and  low  feeding."  In  Erie  County,  Pennsylvania,  "  flocks  were  rcdaced 
ono-tbinl  by  foot-rot."  In  Hampclen,  MaMachnsette,  "  thrce-tGnths  of  tbo  lambs 
died  from  want  of  natural  food,  many  of  tbe  mothers  baTini:;  little  milk."  A  farmer 
in  Bf^ton  CoaQty,  Missouri,  no);]ecting  all  attention  to  bis  dock  of  400,  "  lost  300  by 
scab."  Similar  returns Vcre  received  irom  all  portions  of  tbe  country.  The  following 
■tatement  upi>n  tliia  point  ia  from  the  annual  statistical  review  of  tlio  couditiou  of 
farm  stock  from  tlie  April  (It^)  report  of  tbia  division : 

"The  reports  rclativB  to  slicep  are  not  so  favorable.  The  wool  business  has  been 
comparatively  unprofitable  of  late,  and  tiie  tncvitable  result  is  neglect,  aliort  commons, 
a  supply  of  mouldy  huy,  aud  tbe  roughest  treatment  in  too  many  instances,  re- 
soltine  in  leanness,  weakuoss,  and  the  insidious  approaches  of  disease.  Wbere  they 
have  been  Biiitably  car^  for  tbey  are  healthy,  and  aa  murinoes  are  in  present  disfavor, 
di'W'ww  ismainly  among  docks  of  that  breed.  Were  it  not  for  tile  culling  process,  by 
which  aeveral  millions  of  tbe  poorest  (G0,000  in  some  coses  in  .1  siuglii  county)  LJive 
been  remorBelessIy  alaugbtered  for  their  pelts  aud  tb?  small  modicum  of  fat  that  could 
be  drained  by  hydraulic  pressure  from  tbeir  juiceless  carcasses,  the  rava^'cs  of  disease 
would  hsvo  proved  far  greafer.  This  weeding  out  of  the  victims  of  poverty  will  result 
beneficially  in  elevating  tbo  average  health  and  condition.  Wool-growers,whosefeara 
have  overcome  their  Judgment,  and  caused  the  depreciation  of  their  Docks,  ot  the 
abaodotiment  of  their  business,  will,  ere  long,  rcgrcVbeir  hasty  action." 

There  was  some  cause  for  this  depression,  prices  h.-iviog  declined  below  a  p.iyiiig 
standard,  though  some  of  the  most  skillfid  und  experienced  dock' masters  were  stiU 
able  to  realize  moderate  profits.    In   anticipatiou  of  an  increase  in  tho  customs  duties 


previous — (57, 115,901,  against  an  average  annual  imporlatioii  of  ^■Zi,-i0fi,'91.  The 
importation  of  wool  ivas  67,917,031  pounds,  an  increase  of  '^4,053,877  over  that  of 
1965,  and  almoat  eiiual  hi  the  average  of  tbo  four  years  of  tbo  war,  when  a  double 
•applv  was  required.  In  addition  to  this,  an  enoiiuous  supply  of  military  clothing* 
was  tiirown  upon  the  market  at  nominal  prices.  The  overcoats  alouo  disposed  of 
•ince  1806  by  tbo  War  Department  number  2,81S,917,  ueariy  sudlcient  to-fumishan 
overcoat  to  one-third  of  ail  tbo  voters  in  tbo  United  States. 

Here  was  a  tiirjtint  of  manuGutnres  costing  $30,000,000  in  gold  at  the  port  of  ship- 
ment, of  serenit  millions  of  gunucnts  Iroui  uiUilnry  stores,  of  at  least  35000000 

m  GcncmlU.  C.  Heigs  lockucs  .i  itatcmoDt  of  Uio  umonnt  ot  icoolen  mllltiu? 
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ponnds  of  n-ool  imported,  of  7,14T,108ponDdeof  eboddy  iii]port«d,  and  milliona  luan 
mode  from  wum-out  miiitiir]^  and  olberclotliiri^;  and,  tnaddition.auiBrhet  prevfonaly 
bnrdeuud  iriiL  ttCucka  ho  heavj  us  to  caaso  considerable  duiiresBion  of  prices.  But  oae 
result  was  pUBSiblH— a  furtbcri^ecliue  of  prices  until  the  grnt  in  tbe  market  ehonld  be 
removed. 

This  snrplas  noa  piled  np  before  tbe  CarifTof  1867  nas  Bcacted.  The  borse  woa 
stoluu  bufure  the  atabte  was  locked.  Yet  no  CariEr  conid  have  jireventAil  altJi^Ih«r  • 
decline  iu  prices,  wbicb  b^  olread;  cammenced  tbronghoiit  tbe  world,  and  bad  been 
proj;rcsKii)^  iu  tbis  country  slucu  the  retrufriule  of  the  euld  premium  fiTiiu  ita  hinbeat 
point  iu  liJ64.  But  the  lun  of  1807  cut  off  abunt  two-tbirds  of  tbia  ubnonual  importa- 
tion of  wools.  Tbe  Argentine  Republic,  tbe  great  eomiiutitur  of  on r  wool-growers, 
wbich  bad  contnbat«d  aG,91(i,7m  pliunds  in  1866,  eeul  but  26,753,197  ponu&  in  M 
Hie  tbree  fcrtlowmj;  years.  The  wIbbsI  wool-gmwera  bold  on,  sustained  with  a  iMJief 
that  jiricea  would  advance,  aud  knowing  that  witbuut  the  tariff  wide-spruad  and  gen- 
eral ruin  muxt  have   resulted  to  tbeir   bnainess.    The  length  of  the  period  of  depree- 


tion,  mauufactuTC,  aud  consamptiun  of  tho  irools  of  tbe  civilized  world. 
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SoQtb  America  hda  ftirnislied  our  main  sapplies  of  clothing- wool.  An 
enormoas  im{>ortation  (36,916,794  pounds  trom  the  Argentine  Repablic 
alone)  was  received  pending  the  action  of  Congress  on  the  tarifl'  in  1866. 
Comparatively  little  wool,  competing  with  our  merino,  was  from  that 
date  brought  in  until  1870,  when  the  exhaustion  of  manufacturers' 
stocks  of  this  grade  again  made  necessary  a  moderate  importation. 

RICE  PRODUCTION. 

Material  misapprehension  of  the  facts  of  rice  production  exists  in  the 
public  mind.  It  is  stated  that  rice  culture  is  not  extending ;  that  it  felc 
the  effects  of  war's  devastation  less  than  cotton,  and  should,  therefore, 
recuperate  more  rapidly ;  neither  of  which  propositious  is  true.  The 
rice-planters  were  driven  from  the  Carolina  and  Georgia  shores  during 
war,  labor  was  in  a  disorganized  and  chaotic  state,  production  had  al- 
most ceased,  and  at  its  close,  dams  and  dood-gates,  quarter-drains  and 
canals,  mills,  barns,  and  houses  were  either  dilapidated  or  destroyed, 
and  the  power  to  compel  the  laborers  to  go  into  the  rice  swamps  was 
utterly  broken.  The  laborers  had  scattered,  gone  into  other  business, 
and  those  obtainable  would  only  work  for  themselves  upon  a  share  con- 
tract. Many  of  the  proprietors  were  dead,  and  more  absentees;  and 
inexperienced  men  from  the  North  or  elsewhere  assumed  their  places. 
The  rice-lields  had  grown  up  in  weeds  and  taugled  shrubberyj  the  labor 
of  reparation  was  discouraging,  and  the  work  of  cultivation  was  greatly 
increased,  giving  unexpected  gravity  to  the  contingencies  and  accidents 
of  the  season. 

These  difficulties  have  been  gradually  disappearing  on  the  Atlantic 
c^st,  yet  the  labor  question  is  still  one  of  great  importance,  l^roduc- 
tion  is  increasing  regularly  but  slowly.  The  negroes  are  becoming 
accOBtomed  to  quasi  proprietorship,  and  with  the  aid  of  capital  in 
repairing  works  and  replacing  structures  and  machinery,  and  with  pro- 
tection against  foreign  competition,  they  will  utili:^  otherwise  worthless 
wastes,  and  add  millions  annually  to  the  wealth  of  the  couutry. 

In  1869  the  crop  of  South  Carolina,  as  returned  by  the  census  author- 
ities, was  32,304,825  pounds ;  of  Georgia,  22,277,380 ;  of  North  Caro- 
lina, 2,059,281.  Production  had  nearly  ceased  in  18G5.  The  commer- 
cial returns  of  Carolina  rice  show  an  increase  as  follows :  1866,  21,031 
tierces;  1867,  23,482;  1868,  37,047;  1869,  41,172.  An  increase  was  also 
reported  in  1870,  but  the  season  of  1871  was  unpropitious,  and  the 
record  may  show  a  decrease. 

Dr.  J.  J.  Waring,  of  Savannah,  gives  local  figures  illustrating  the  rate 
of  increase  as  follows :  1866, 13,500  casks ;  1867,  24,337 ;  1868,  30,795 ; 
1869,  60,146;  1870,  67,736. 

in  Georgia,  two-thirds  of  the  rice  is  grown  in  Chatham  and  Camden 
Counties,  half  in  the  vicinity  of  Savannah.  In  South  Carolina  nearly 
half  the  crop  is  grown  in  Georgetown.  The  following  figures  show  how 
small  a  district  yielded  the  rice  of  the  palmy  days  of  1859 : 
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But  the  cxtensiou  of  rice  culture  in  LonisiaDa  is  a  triumphant  refu- 
tation of  the  fisaertioo  that  the  business  cannot  prosper  under 
the  most  favorable  present  circumstances.  The  census  exhibits  it 
as  follow:  1849,  4,425,349  pounds;  1859,  6,331,257  pounds ;  1869, 
15,854,012  pounds.  The  record  of  M.  Bonohereau,  by  plantations, 
accounts  for  a  total  crop,  iu  18C9,  of  100,748  barrels,  of  200  pounds  each, 
or  20,140,GOO  pounds.  The  crop  of  1870  was  not  a  successful  one.  In 
1859,  Plaquemines  Parish  yielded  4,635,500  pounds  of  the  crop  of 
6,331,257  pounds,  or  about  two-thirds  of  the  total  product  of  the  State. 
In  1860  the  same  parish  produced  6,247,400  pounds,  (record  of  Boacbe- 
reau,)  and  yet  it  was  less  than  a  third  of  the  crop  of  the  State,  and 
returns  were  made  from  14  other  parishes. 

The  following  is  acensus  exhibit  of  rice  production  at  three  decennial 
periods : 


SUtea. 

■m 

,m. 

iBsa 

■  'If 

ss,WT.osa 

%si%asa 
83,  m 

nan;  380 

1, 07^000 

I5,8M,0[3 

371,  flm 

«,33l,aj7 

■r.S93,97a 

119, 100,  5S8 

as 

3,iBe 

^^i 

2,059,281 
K1,M4 

73,G3:>,001 

i«.in,03a 

S13iSi3,«T 

The  following  statement  of  exports  and  imports  of  rice  has  been  for- 
nished  by  Edward  Young,  Ohief  of  Statistics  in  the  Treasury  I)epart- 
luent: 
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In  coDclnsion,  these  are  tho  facts :  The  culture  of  rice  is  rapidly 
extendiDg  in  Louisiana,  and  may  be  extended  to  nearly  every  parish  in 
the  State.  It  is  slowly  but  surely  overcoming  its  serious  biuderances  ou 
the  marshes  of  tho  Atlantic  coast.  It  is  mainly  carried  on  by  negroes 
OD  their  own  account,  as  a  business  in  which  they  had  a  life-time  train- 
ing, and  its  destruction  would  therefore  be  a  serious  calamity  to  a 
needy  but  indostrions  class  of  our  population,  and  there  is  no  reason 
why  tiie  home  supply  of  rice  should  uot  soon  be  met  without  importa- 
tion. It  mast  be  deemed  an  absurdity,  if  not  a  disgiace,  for  a  country 
like  oora  to  assume  the  necessity  of  importing  cereals  or  breadstuffs  in 
any  form. 

CEK3US  OF  1870. 

The  work  of  tabulation  and  publication  of  tbe  census  returns,  under 
the  direction  of  the  Superintendent,  General  F.  A.  Walker,  bas  been 
poshed  with  unusual  energy,  and  its  publication,  in  several  volumes, 
will  follow  with  unaccustomed  promptness.  Advance  sheets  of  the  agri- 
(^tnral  tables  have  been  received  at  this  office,  and  certain  analyses, 
deductions,  and  re-combinations  are  presented  in  tho  following  pages  to 
fitcilitate  comparison  and  a  better  understanding  of  the  lessons  tanght 
by  these  facts,  of  agricultural  production  and  resources. 

It  is  no  fault  of  General  Walker  and  his  assistants  that  the  enumera- 
tion was  left  in  charge  of  officers  with  duties  entirely  foreign  to  this 
work,  to  be  accomplished  by  crude  methods  devised  for  the  first  g(!neral 
enumeration  undertaken  by  the  GoTernment,  and  to  exclude  some  of  the 
most  essentially  important  schedules,  such  as  area  in  the  different  crops, 
which  is  the  first  point  secured  in  Enropean  enumerations,  and  in' some 
cases  has  been  tho  only  one.  Tho  enumeration  was  taken  under  the  law 
of  1860,  aa  slightly  amended,  after  tho  failure  of  a  general  bill  for  taking 
the  census  of  1870. 

Tbe  Saperinteudent,  in  accordance  with  my  earnest  solicitation,  di- 
vided tbe  "unimproved"  land,  making  separate  schedules  for  "wood 
land"  and  "other  unimproved,"  by  which,  for  the  first  time,  can  be  shown 
approximately  tho  extent  of  area  in  forest. 

Fabm  Area. — The  area  of  land  in  farms  was  293,5G0,G14  acres  in 
1850,  of  which  I13,032,61i  were  improved,  and  180,528,000  unimproved. 
In  1860  the  total  area  was  407,212,538  acres,  163,118,720  improved,  and 
2i4,101,818  unimproved.  The  late  census  made  the  total  area  407j735,- 
041  acres,  188,931,090  improved,  and  218,813,045  unimproved.  Thepro- 
portiou  of  improved  land  has  been  constantly  increasing,  first  from  3S 
per  cent,  to  40,  and  now  to  46,  showing  that  tho  most  desirable  lands 
have  been  taken  up,  and  that  the  tendency  to  improve  the  original  acres 
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is  becoming  oomparatively  stronger,  and  that  for  getting  more  1; 
weakening.  As  farm  lauds  increase  in  price  this  tendency  will  b 
more  marked,  and  ultimately,  when  western  lands  can  no  longer 
tained  at  nominal  prices,  and  the  era  of  high  culture  dawns,  thei 
be  an  appreciation  in  the  price  of  eastern  lands,  especially  those  c 
England,  some  of  which  are  now  the  cheapest  improved  lands 
United  States.  The  increase  in  unimproved  lands  between  185 
1860  was  63,573,818  acres ;  in  the  last  ten  years,  according  to  the  i 
the  increase  in  all  farm  lands  was  but  522,503  acres,  and  the  decn 
unimproved  lands  was  25,287,873  acres.  As  there  has  been  a  coi 
able  addition  to  the  area  in  farms  by  homstead  entry  and  by  pur 
the  fact  that  there  is  no  material  enlargement  of  the  aggregate  ca 
be  accounted  for,  if  the  returns  are  complete  and  accurate,  by  th 
iug  of  title  during  the  changes  of  the  last  ten  years ;  e.g,^  Florida  I 
farms,  2,920,228  acres  \vl  1860,  and  but  2,373,541  in  1870,  and  th 
"  improved"  was  larger  in  1870. 

The  total  area  in  woodland  is  159,310,177  acres,  or  39  per  cent, 
aggregate  of  407,735,041  acres  in  farms.  The  Southern  States  i 
markably  well  wooded,  the  twelve  States  from  Maryland  to  Ten 
averaging  52  per  cent.;  the  New  England  States  have  32  per  ci 
their  farm  area  in  forest ;  the  Middle  States  28  per  cent. ;  and  th< 
tral  States,  from  West  Virginia  to  Nebraska,  averaging  32  per 
West  Virginia  has  51  per  cent.;  Kentucky,  48;  Ohio,  31 ;  Indian 
Illinois,  19*;  Iowa,  16;  Kansas,  11 ;  Nebraska,  10;  California,  4. 
Territories  are  not  rich  in  forests,  except  Washington,  which  has  ' 
cent,  of  its  farm  area  in  woodland. 

Among  the  Territories,  Wyoming  has  the  smallest  proporti 
private  lauds  improved — only  1^  per  cent,  o^  4,341  acres  held  i) 
sonal  ownership,  amounting  to  338  acres,  or  enough  for  a  single  fi 
generous  size.  The  entire  area  of  Wyoming  includes  62,645,068 
Colorado  has  but  320,346  acres  in  farms,  nearly  30  per  cent,  of  wl 
improved,  and  her  total  area  is  66,880,000  acres.  New  Mexico, 
77,568,640  acres,  has  833,549  acres  in  farms,  143,007  improved, 
citations  will  show  the  almost  microscopic  proportion  of  lands  own 
private  parties.  These  returns,  however,  do  not  cover  all  lands  in 
Territories  disposed  of  by  the  United  States,  according  to  the  foil 
statement  from  the  Land  Office : 

Territorios.  Total  acrod.  Acres  \ 

pria 

Waehing^ton 44,796,160.00  40,976, 

New  Mexico 77,568,640.00  70,677, 

TItah.i 54,065,043.20  48.659, 

Pakota 96,596,128.00  90,567, 

Colorado 66, 8rt0,  OOQ.  00  62,382, 

Moutana 92,016,640.00  86,76*^, 

Arizona 72,906,240.00  68,855, 

Idaho 55,228,160.00  52,103, 

Wyoming 62,645,068.00  59,163, 

Indian 44,154,240.00  44,154, 
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Tlie  diKtribatioB  of  farm  implcmeDta,  as  showo  iu  the  flrst  of  tbeae 
tables,  places  Now  Jersey  in  tho  fruut  rank,  the  basiit  of  comparison 
being  tlie  proportion  of  value  to  each  acre  of  farm  land,  New  York, 
Pennsylvania,  and  Massachusetts  following  in  order ;  but  a  fairer  com- 
parison  would  be  the  proportion  of  value  to  the  "improved"  acre,  as  tb6 
lanu  implements  have  relation  mainly  to  the  area  in  cuttivation,  and 
ver^'  little  to  thiil  in  commons  and  woodlands;  and  this  comparison  iB 
made  not  only  for  1S7U,  but  for  the  enumerations  of  ISUO  nnd  135(1.  In 
that  of  tStiO  Louisiana  stands  first,  (on  account  of  expensive  machinery 
and  npjiaratHS  for  sugar-making,)  followed  byNewJerscy,  PenusylvaaiO) 
New  York,  Miuuesuta,  Massaciiusetts,  Ithodo  Island,  Michigan,  && 

Valitb  pek  aoee  op  paem  PB0DU0T3.— The  following  table  givM 
the  average  value  i)roportioned  both  to  each  acre  of  the  farm  and  t» 
each  acre  of  improvwNttud.  The  large  tigure  for  Wyoming,  $126.S0,  i» 
due  to  the  fact  that  the  improved  farm  lands  have  a  very  small  aiea, 
and  immense  herds  of  cattle  feed  upon  public  lauds. 

tkoielng  the  valM  of  farm  prodn<di,  and  Ihe  avei-agc  value  prodacalfor  eack  iiciw  rf 
farm  land,  and  for  each  acre  ofimprored  land  in  farms. 
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Could  a  comparison  be  made  baaed  upon  tho  aggregate  numben  of 
all  domestic  animals,  instead  of  those  on  the  farm  returned  by  the 
census,  the  showing  in  the  preceding  table  would  be  more  &Tonible 
than  it  is.  It  appears  that  Oregon  takes  precedence  in  the  number  of 
horses  in  proportion  to  population,  Texas  coming  next;  Wasbiogton 
Territory  in  milch  cows,  Vermont  taking  the  second  place ;  Texas  in 
other  cattle ;  S'cw  Mexico  in  sheep,  followed  respectively  by  California 
and  Oregon;  Arkansas  in  swine,  Texas  and  Tennessee  following  in  j 
order. 

Fabm  peodtjcts  peopoetioned  to  population. — The  following 
fable  presents  an  idea  of  the  comparative  rate  of  production  of  seveifu 
staple  products  of  the  farm.  It  should  not  be  forgotten,  however,  that 
the  com  crop  in  1869  was  a  partial  failure,  and  the  wheat  crop  oi  that 
year  a  great  success ;  so  that  a  decline  or  an  advance  in  production 
is  not  necessarily  proved  by  the  figures  presented.  Iowa  stands  at  the 
head  of  corn  producing  States,  and  Minnesota  grows  the  most  wheat  Id 
proportion  to  population,  (about  43  bushels  to  each  inhabitant ;  ]  MinnO- 
BOta  also  stands  first  in  the  growth  of  oats,  a^d  Vermont  is  first  in  tli* 
production  of  hay. 

Proportion  of  Jiwfteft  of  com,  wheat,  and  oats,  and  toni  of  has,  pyodaccd  iit  wwil  Mtltr  *• 
foch  100  o/tfixpopuUition,  in  tkt  yean  IBS&  and  ISffi),  rtvpecticely. 


ThB  Tmtllories... 


3S.2S 

■re.B* 


Fabm  peodtjcts  peopoetiokbd  to  iufeovbd  LANS. — This  tablfi 
shows,  not  the  yield  per  acre,  bnt.the  comparative  prominence  of  these 
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dopB  in  the  taxm  systems  of  the  respedave  States — the  aggregate  of 
eaeii  crop  divided  by  the  total  namher  of  acres  of  improved  land.  In  this 
regard  K^isas  occnpies  the  first  place  in  the  prodaction  of  com,  grov- 
iDg8.03  boshels  to  each  acre  improved:  Minnesota,  in  wheat;  Mjime- 
sota,  in  oats ;  and  Nevada,  in  hay,  followed  by  Maine.  Kansas  was 
also  first  in  com  prodacUon  in  1869,  ant^CTtah  first  in  wheat-growing. 
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JBtmoN  OF  PAEM  AHniALS.— The  Small  area  of  improved  land 

in  Wyoming,  and  tbe  large  nomber  of  farm  animals  kept  on  public  land, 
^lain  the  anomaloos  figores  representing  that  Territory.  The  propor- 
tion for  other  Territories  is  affected  to  some  extent  by  the  same  caases. 
Of  the  States,  Texas  has  the  largest  proportion  of  horses;  Lonisiana,  of 
onles;  Texas,  of  cattle;  California,  of  sheep,  and  Arkansas,  of  swine. 


The  following  table  presents  the 

Number  of  horses,  mulea  and  asses,  cottZa,  sheep,  and  swine,  to  one  hundred  acres  of  imprcftei 

land  in  the  several  States  and  Territories  in  1870. 
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HoBSES  AND  CATTLE  NOT  ON  FABMS.— Tho  censns  returns  of  domestic 
animals  include  only  those  on  farms.    No  provision  is  made  for  enuiacr- 
ation  of  horses,  cattle,  or  other  aliimals  kept  for  work,  milk,  or  for  &tt^n- 
ing,  in  cities,  or  those  in  transitu  by  rail  or  otherwise  to  the  feeder  or 
butcher.    In  1860  some  effort  was  made  to  obtain  data  from  t0¥n[is,  ^hieb 
were  published  in  separate  tables.    The  superintendent  of  the  present 
census  has  sought  aU  available  facts  of  a  positive  character,  and  m^ule 
an  estimate  of  the  horses  and  cattle  not  on  farms,  which  are  added  to 
those  returned  from  farms,  as  f(dlows : 
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the  assistant  marshals  made  some  effort  to  ascertain  approxi- 
e  Dumber  of  cattle  uikI  iiorso^  in  cities  aud  ttixviis,  resulting; 

of  3,347,(H)i)  cattle  not  on  liii  rubi  iind  1,185,514  liorscs.  Thii 
)  11  per  ceut.  of  all  the  cattle  reported,  and  Iti  pvr  cent,  of  iU 
3.  lu  1S70  the  estimates  of  cattle  ami  horses  uotoii  farms 
tie,  4,273,1»73;  borsee,  1,547,370.    This  was  15  t>er  cent,  of  all 

anil  nearly  IS  per  ceut.  of  the  total  nuiulx'r  of  borses  re- 
n    "■!.;      ;■  ■i;i-->  iL ■.  tue  i-^^tiuiiitL'  of  Itor.se.siii  !■  ."",  Ji;7 

T  -  aggrcftate  41,039 ;  iu  New  '  ;i 

l,4ti7  ;ig;ijiist  5,033  ou  f^uis  I  and  in  Colora<  niust 

farms.  Tlic  number  returned  from  cities  aad  towns  in  New 
L9,3S0. 
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^uniEi«r  and  average  »i:e  of  fAe  faraa  in  (he  several  Stales  and  Tcrritoriti 


...^ 

AV...VC 

B  EIZBOI' 

rA«» 

Status  cud  XiTiitoiica. 

T^talnmu^or. 

Acr». 

18T0. 

IBM. 

laso. 

1870. 

iflca 

leSL 

53,  EM 

ae,3D(» 

4SI 

Slfl.SS 

174,011 

.     7;b15 

a7,ooo 

as 

68.033 

IS 
''^.^\ 

118  4ai 

39,T» 
1(11,  B?9 

loaw* 

ill 

3B.1109 
^301 
S3>M 
7.581 

17a 

1,738 

i'.-m 

4,  4^0 

S5,G98 

ao^Mi 

MI,BSC 

as,  180 

llHi,4W 

'11 
Si 

33,171 

ii 

is!  EDI 

■in,7«> 

11 

a,  BOS 

107*77 

O.0G3 

ei.800 

ii 

51,758 

4i;m1 

33>iO 
1"1M 

IMI 

135 

no 
loa 

190 

430 

538 
fflSl 

Sow  York 

IIS 

l?^l^ 
'IS 

JUS 

10,4011 
S^7^ 

19,716 
5,Kj6 

74,777 

II 

14.Hij 

915 

3is 

i.ro4 

**OT 

Arlionn  Tarriloiy 

123 

ai5 

IilnhD  Territory 

Kew  MbiIco  Toriitory 

tea 

1,330 

ns 

afi' 

s 

This  table  shows  a  falling  off  in  tlie  number  of  farms  in  several  of 
tlie  States.  This  decrease  amounts  to  859  in  Xcw  Ilampsbire,  0,101  in 
Massacbuaetts,  38  in  Rliodo  Island,  and  60(J  iii  New  Mexico.  In  Kew 
Hampshire  some  farms  liavc  been  abandoned,  and  ilo  not  appear  in  the 
returns ;  in  Massachusetts,  the  average  size  having  increased  from  94  to 
103  acres,  consolidation  of  farms  must  have  occurred ;  some  hill  farmB 
may  not  have  been  occupied,  and  others  have  been  absorbed  by  exten- 
sion of  town  building  sites. 

A  considerable  increase  in  the  number  of  farms  has  occtiiTed  in  the 
Sliddle  States— 19,263  in  New  York,  3,006  in  New  Jersey,  17,684  in 
Pennsylvania,  and  957  in  Delaware.  A  large  increase  is  noted  in  the 
Southern  States,  especially  in  the  cotton  States.  It  amonnts  to  18,362 
in  North  Carolina,  18,718  in  South  CaroUna,  7,953  in  Georgia,  3,073  in 
Florida,  12,254  in  Alabama,  25,183  in  Mississippi,  11,153  in  Louisiana, 
lfi,234  in  Texas,  10,420  in  Arkansas,  and  35,773  in  Tennessee.  A  large 
increase  of  farms  appear  in  the  West.  Illinois  has  gained  59,496,  at 
the  rate  of  41  per  cent.;  Iowa,  55,129,  or  90  per  cent.;  Minneeota, 
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28,319,  or  155  per  omt. ;  and  B:ansas,  27,802,  or  267  per  cent.  The  other 
western  States  have  also  made  a  very  large  increase.  On  the  Pacific 
coast,  OaUfomia  has  made  an  increase  of  5,008,  or  27  per  cent. ;  and 
yet  her  farms  have  increased  in  size  from  466  to  482  acres ;  Oregon  1,781, 
or  30  per  cent. 

The  whole  number  of  farms  reported  is  2,059,985,  an  increase  of 
615,908  in  ten  years.  The  increase  between  1850  and  1860  was  595,004. 
The  larger  States  stand  in  the  following  order,  as  to  number  of  farms : 
New  York,  216,253;  Illinois,  202,803;  Ohio,  195^53;  Pennsylvania, 
174,041;  Indiana,  161,289 ;  Missouri,  148,328;  Kentucky,  118,422;  Ten- 
nessee, 118,141. 

The  size  of  farms  appears  to  be  reduced  in  all  States  excepting  Massa- 
cliasetts,  which  has  increased  from  94  to  103 ;  California,  from  466  to 
482 ;  and  Wisconsin,  where  the  average  is  the  same  as  in  1860, 114  acres. 

The  reduction  of  size  is  heavy  in  the  Southern  States ;  e.  g.  from  316 
to  212  in  North  Carolina ;  from  488  to  233  in  South  Carolina ;  from  370 
to  193  in  Mississippi ;  from  391  to  301  in  Texas.  In  the  Western  States 
the  difference  is  less  marked ;  the  reduction  in  Illinois  being  from  146 
to  128;  in  Ohio,  from  114  to  111;  in  Kentucky,  from  211  to  158;  in 
Iowa,  from  165  to  134;  in  Nebraska,  from  226  to  169. 
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MARKET  PRICES  OP  FABM 

TkefolUnoing  quotations  $'epre$eiU  the  8tat»  of 


Frodncts. 


NEW  TORK. 


Jannory. 


15 


Flour,  State 

Tfcstem 

Wheat,  spring 

winter,  red  and 

amber,  western 

Com,  western,  mixed... 

Eye 

Barley 

Oats,  western,  mixed 

Hay,  shipping  qnalities. .  S3 

prime 

Pork,  mess 

prime  mess 

Beef,  mess 

extra 

Lard 

Batter,  western 

State 

Cheese,  dairy 

factory 

Cotton,  ordinary 

middling 

Tobacco,  sound  Ingg 

common  to  me- 
dium leaf 

Wool,  X  Ohio 

XX  Ohio 


95  to$5G3 
35  to  8  35 
87   to   143 


>34 

la 

20 
10 
15 


palled 

Texas   . . . 
California . 


BOSTON. 


4G  to  1 
7G  to 
90  to  1 
78  to  1 
CO  to 
00  toS4 
00  to27 
25  to  10 
00  to  21 
00  to  15 
00  to  18 
lUto 

12  to 
20   to 

7   to 

13  to 
123  to 
15jto 

7   to 

7Ho 
46  to 
50  to 
37  to 
20  to 
33}  to 


48 
77 
05 
10 
G2 
00  f25 


00 


February. 


i«6 
6 
1 


20  to$730 
20  to  8  75 
49   to   157 


|G  00   to  9V  33  ;|6  00   to  $7  10 


2C 


50  21 


00 

00 

00 

12i 

25 

45 

14 

IGi 

131 

16 

n 

49 
52 
41 
24 


21 
10 
15 


Flour,  superfine 

extra G 

choice 7 

Wheat.... 1 

Com,  yellow 

mixed 

Oats 

Bye 

Barley 

Hay 19 

Pork,  mess 20 

prime !l6 

Beef;  mess !13 

extra  mess 15 

Lard,  tiei*ce  or  barrel  . . . 

Batter,  New  YorkorVor 

mont. 

Canada 

western 

Cheese,  eastern  factory. . 

Ohio  factory 

Wool,  Ohio  and  Pennsyl 
Tania. 

Michigan 

other  western 

California 

Texas.: 

combing 

palled 


CINCmNATL 


Flour,  family 

extra 

superfine  — 
low  gradas. . 
Wheat,  Ka  1  white 
Ka  2  white 

No.  I  red 

No.  2  rod. . . 

Corn,  No.  1  

new  ear 

Rye,  No.  1 


75  to 

00  to 

50  to 

10  to 

84  to 

82  to 

60  to 

10  to 

90  to 

00  to 

50  to 

00  to 

00  to 

00  U) 

13  to 

25  to 

20  to 
13  to 
13)  to 
13  to 
45   to 

42  to 

42  to 

18  to 

15  to 

52  to 

25  to 


550 

750 

10  00 

ICO 

86 

84 

65 

1  15 

1  20 

29  00 

21  50  123 

18  00  1 19 

15  00  :i3 


59  to 
88  to 
13J... 
10.... 
621  to 
00  to 
00  to 
75  to 
50  to 
00  to 
00  to 
12   to 

12  to 

20  to 
7  to 

13  to 
13ito 
145  to 

7  to 

7ito 
47ito 
53  to 
38  to 
21Jto 

21  to* 


ICO 
91 


65 
20  00 
28  00 
23  00 
22  00 

16  00 

17  50 
13i 
22 
45 
14 
15J 

m 

81 

9 
53 
54 
45 
24 
26 


1 
1 

24 

25 
21 
19 
10 
15 


20 


20  00 

m 

39 

33 
20 
16 
15 
G5 

49 
46 

35 

58 
48 


5G0 
525 
4  25 
3  75 
1  20 


to 
to 
to 
to 
to 


5G5 
535 
450 
400 
135 


16 
14 
53 
53 
83. 


to  117 

to  115 

to  54 

to  54 


16 


05  to 

.'iO  to 

50  to 

50  to 

91  to 

87  to 

65  to 

15  to 
95  to 
00  to 
00  to 
00  to 
00  to 
00  to 
13i  to 
28  to 

20  to 

16  to 
13)  to 
13  to 
47  to 

45  to 

42  to 

18  to 

15  to 

52  to 

25  to 


625 

750 

10  00 

IRO 

93 

90 

70 

120 

120 

27  00 

23  50 

19  50 

15  00 

2150 

14 

40 

37 

28 
16 
15i 
65 

50 
48 
33 
35 
58 
52i 


March. 


April. 


6  00  to  8  75 
1  46  to  156 


61  to  1 

84  to 

m 

05  to  1 
66  to 

00 

00  to30 
50  to22 
00  to22 
00 -to  15 
00  to  17 

mi  to 

15  to 

30  to 

7  to 

13  to 

124  to 

14*  to 

Oito 

7Ho 
50  to 
54  to 
35  to 
24  to 
26  to 


64 
86^ 


6  00  to  9  00 
1  45  to  1  61 


1 


18 
70 

24 
Ob  25 
25  21 
00  18 
00  10 
50  15 
13} 
25 
48 
14 
16^ 
14 
17* 


54  to 
83  to 
12*... 
95...; 
64*  to 
00... 
00  to 
25.... 
09  to 
00  to 
00  to 
11*  t*) 
12  to 
SO  to 

7  to 
12  to 
101  to 
14  to 

6  to 


168 

84 


71 


30  00 


53 
55 
50 
30 
36 


0  00  to 
6  75  to 
8  00  to 

1  50  to 
85  to 
83  to 
68  to 

1  15  to 

1  00  to 

19  00  to 

23  00  to 

19  00  to 

13  00  to 

16  00  to 
13ito 

28  to 

20  to 

16  to 
12i  to 

13  to 

50  to 


30  00 
15  00 
17  50 

124 

20 
45 
14 

16* 
131 
17* 


7  to    8* 
49  to   54 

55 

35  to   51 
34...... 

25*  to  "46 


00 
35 
00 
50 
40 


to 
to 
to 
to 
to 


625 
550 
525 
5  00 
1  43 


•33  to  133 
30 

53  to 
53.... 
05.... 


53 


6  50 

800 

10  75 

180 

68 

85 

73 

120 

120 

29  00 

23  50 

19  50 

15  00 

2150 

14 

42 

39 

28 

16 

15* 

65 


6  25 

6  75 

8  50 

1  50 

89 

86 

70 

1  15 

95 

19  00 

21  50 

18  00 

13  00 

16  00 


47 

to 

52 

47 

to 

45 

to 

50 

45 

to 

18 

to 

:m 

20 

to 

15 

to 

35 

20 

to 

:>2 

to 

60 

.55 

to 

25 

to 

52} 

30 

to 

50 
25 
35 
50 
45. 


to 
to 
to 
to 


6  75 
650 
565 
5  00 


to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
12*  to 
20   to 

20  to 

14  to 

10  to 

13  to 

50  to 


G50 

7  75 

10  50 

180 

91 

83 

74 

120 

120 

29  00 

22  00 

18  50 

16  00 

2150 

13 

42 


Hay. 


13  75  to#6T0 
6  10  to  9  00 
1  43   to   1 80 

1  50   to  IS) 
76   to      10 
NomiiuiL 
NomiaaL 
05  to     08 

23  80 

94  00  to»00 
18  00  to  18  50 
16  00  to  10  SO 
10  00  to  1500 
15  00  to  17  SO 
10*  to       111 


18   to 
30   to 

7  to 

8  to 
10*  to 
14   to 

5*to 

6  to 
50  to 
56  to 
47*  to 
24  to 
24   to 


30 
34 
19 

15 
13* 

'3 

^% 

54 

56* 
53* 
30 
36 


5 
6 


75 
75 


37 

35. 

57. 

56. 

05. 


to  138 


G  35 
6  25 
5  50 
5  00 
1  45 


to 
to 
to 
to 
to 


25 
16 

15* 

67i 

54* 

52 

38 

37 

60 

57 


650 
635 
5  75 
5  40 
150 


8  00 

1  .'SO 

83 

80 

63 

1  10 

95 

20  00 

18  50 

16  00 

18  00 

16  00 

12 

15 

15 
12 
10 
12 

50 

43 
47 
20 
SO 
55 
35 


to  600 
to  776 
to  10  75 


to 
to 
to 
to 
to 
to 


180 
84 
63 
69 
ISO 
190 
to3D00 
to  19  50 
to  17  00 
to  16  00 
to  31  00 
to  19* 
to      35 


to 
to 
to 
to 
to 

to 
to 
to 
to 
to 
to 


SO 

35 

15*] 

15 

70 

55 
53 
38 
37 
GO 
60 


6  25  to  G  50 
6  00  to  6  25 
5  35   to  5  60 


1  36   to   1  40 

1  35   to   1 38 

59 

1  13   to'iis'j  1  Ot    to  1  OS 


500 

to 

530 

1  36 

1  33 

57 

7. 

to 
-.0 
to 

137 
34 
58 
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fl«  marka*  at  the  Ifgbiwing  of  cock  nonU. 


Ivij. 


AngatL         Septmnlwr.         Octobn.        Korcmbcr.       Doeember. 


S«  W   9M 
1  «8   M   1(9 


n  w  totsn 

15  M  to  1993 
UM  toi3SS 
MM  lolSIH 
UM  laU«D 
Hta  IDi 
11  to     *" 

•  to 

8  to 
Utlo 
II   to 

^to 


Xomliul. 

M. 

to  U     t\ 
90  (M 


»iw  tossoa 


IDO  (ostoo  rai»  ti 


II  00  to  USA 


11 M  toUOD 


i^iio    «! 
Tim      ei 


11   to  19( 

la  to  13J 

IBIla  l4 

iHto  9S| 


isito     let 

■3E  i 


'Is'-" 

2  s   ■- 

il  to    IB 

la  5  ^■  i4< 

M  S     j 

is  S    i 

gg    i 

«a  » 
II 


12!"  "5 
55  5s  '" 


«oa  to  800 


93  00   Io3300  ^00 


30U 

In 

»oo 
111 

tu 

" 

Is 

ea 

to 

l« 

ft  (Ml 

luu 

1  35 

to 

118 



to 

100 

tulUOO   HSO  101500 

toHoo  I'^on  [01350 
loHoa  ;i31»  toiioo 
laMOO  ll^OO  lolituo 


5»  to  SIS 

7  50  tolOK 

160  to   165 

eo  to     8T 


|iS  B 
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MAEKET  PEICES  OF  F 

Thc/ollatving  quotations  represent  Hie 


Products. 


January. 


Cincinnati— Contiuncd. 


10  81 

95  to;i»100 


42   to      43 

40   to      42 

17  00   to  20  00 

10  00    to  Sa  00 

19  00 

105  to     loj 

2G    to      2d 


131  to  Ui 

m  to  15^ 

12 

14    to  14i 

6Jto  8 

7  to  10 

8  to  12 


Ryo,  Ka2 

Barley,  No.  1 

No.  1, State  .... 

Oats,  No.  1,  mixoil 

No.  2,  mixed , 

Hay,  tight-pressed  

loose-pressed  

Pork,  mess 

Lard,  prime,  steam 

Batter,  choice  Ohio 

fair  to  good  — 
Cheese,  Westero  Reserve. 

factory  

Cotton,  ordinary 

middling 

Tohacco,  lugs,  W.  Va 

Kentucky. 

com.  to  medium 

leaf.W.  Va... 

com.  to  medium 

leaf.Kentucky 

Wool,  tub-washed 

fleece- washed 

unwashed 

pulled 

CHICAGO. 

Flour,  winter,  extras . . . 

spring,  extras . . . 

Wheat,  Na  1  spring — 

Na  2  spring 

No.  3  spring 

Corp,  No.  2 

rctjected 

Ryo,No.l 

No.  2 

r^ected 

Baiiey,  No.  2 

No.3 

rejected 40. 

Oat8,No.2 38ito 

rejected 3GJlo 

Hay,  timothy,  and  clover, 

(on  track) 15  00  to 

prairie 9  50  lo 

Pork,mess 18  00   to 

prime 17  50   to 

Beef,  mess 11  00 

extra  moss i;^  00 

Lard lOHo 

Butter,  fair  to  good iiO  to 

choice 27   to 

Cheese,  New  York  factory      15  to 
western  factory  .       12  to 

Wool,  medium  fleece 35  to 

imwashed 25  to 

tub 42   to 


February. 


$1  00 

1  00   to  HI  03 


$1 
1 


18 
19 
21 


48 
40 
00 
00 


to 
to 

to  21 
to  23 
to  22 


10  to 

45  to 

40  to 

30  to 

31  to 


00  to 
25  to 
OSito 
07|to 

01  to 
53    to 


18 
43 
45 
35 
32 


750 

0  00 

1  11 
106i 
102i 

53), 


73  to 

72  to 

C5  to 

68  to 


74 
74 
GG 
70 


55. 


12;  to 
24  to 
18  to 
13ito 
14Ho 
lOito 
14  to 
4    to 

7  to 

8  to 

10  to 

48  to 

42  to 

30  to 

3G  to 


50  to 
25  to 

29Ho 
28  to 
18  to 
52}  to 


50 
48 
00 
00 
50 
12i 
30 
21 
14.i 
15^ 
I3J 
14i 
8 
10 


15 
50 
44 
31 

38 


8  00 
700 
130 
130 
120 
52i 


March. 


April. 


00. 
00. 


16 
18 
21 


50 
48 
00 
00 
25 


to^ 
to 

to  19 
to  23 
to  22 


52 
50 
00 
00 
00 


88 

85   to      8G 


84    to 
70   to 


84A 
73' 


8AINT  LOUIS. 

Flour,  Buperflne 

extra 

choice 

Wheat,  spring 

winter  white, 
winter  red . . . 

Corn,  mixed 

yellow 

Rye 

Barley,  winter 

spring 

Oats,  mixed 

white 

Hay 

Pork,  moss 


392- 
37 

18  00 
15  00 
18  25 
17  75 


25 

30 

ICi 

14i 

40 

30 

48 


46  J. 
44i. 


16 
12 
22 
20 
11 
13 


00  to 
00  to 
37ito 
50  to 
00  to 
00    to 

r2tto 

20  to 

2G  to 
15Jto 

12  to 

35  to 

25  to 

45  to 


17  50 
15  00 
22G2I 
2100 
11  50 
13  r>Q 

m 

24 
28 
IG 
14 
43 
30 
50 


12i... 
26  to 
20  to 

mto 

1^U> 
9  to 

13Jto 
4  to 
7  to 


28 

Uk 

16 

13 

14g 

12 

15 


8  to   12 


10  to 

48  to 

42  to 

30  to 

36  to 


50  to 
25  to 
25  to 
23ito 

mto 

50  to 
47Jto 
90 

88Jto 


15 
50 
44 
36 

38 


00 
00 
25^ 

24i 
18} 
51 
48 


89 


83 

60  to 
40  to 
4Sito 
47 


70 
43 

49] 


20 
65 
50 
05 
25 
06 
44 
4G 
75 
65 
40 
40 
46 
IG  00 
19  00 


to  4  60 
to  6 
to  8 


to 

to 

to 

to 

to 

to 

to 

to 

to 

to  . 

to  18 

to  19 


25 

50 

15 

50 

35 

46} 

47 

80 

85 

70 

46 

56' 
50 


5 
5 


6 
1 
1 
1 


00 
80 
75 
15 
36 
30 
47 
54 
95 
70 
60 
48 

18  00 
22  50 


to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 


550 
6  40 
850 


25 
55 
50 
60 
65 
96 
00 
95 
59 
GO 


15 
11 
21 
19 
13 
14 


00  to 

00  to 

25  to 

00  to 

00  to 

00  to 
12}... 

18  to 

25  to 

17  to 

15  to 

35  to 

20  to 

45  to 


$1 


16 
18 
21 


10  toll 
90  to 
80 

ra   to 

50  to 
00  to  19 
00  to  21 

00 

lUto 
26  to 
20  to 
13  to 
15  to 

9  to 
13  to 

5}  to 

7  to 


12 
95 


54 
52 
00 
00 


lis 

32 
22 
14 
16i 
12J 
14} 
8 
10 


8  to   20 


10  to 

48  to 

42  to 

30  to 

36  to 


14 
50 
44 
36 
38 


15 
10 


IGOO 
IGOO 
21  37}  20 
19  25  18 


13  50 

14  50 


22 
27 
18 
IG 
45 
30 
50 


5 
6 


00 
00 


6  75 


to  19  00 
to  22  75 


18 
35 


to 
to 
to 
to 
to 


30.  to 

48  to 


58 
95 
95 
85 


to 
to 
to 
to 


48}  to 


95 
75 
50 
33 
75 
65 
50 
GO 
02 
10 
00 
GO 


12 
14 


io 

75  to 
29}  to 
23}  to 
21ito 
51ito 
5.1  to 

93 

91  to 
82  to 
81}  to 
60  to 
40  to 
47}  to 
47}  to 

00  to 

00  to 

15  to 
00.... 

50  to 

50  to 
into 

18  to 

25  to 

18  to 

15  to 

38  to 

33  to 

45  to 


625 
130 
129} 
122} 
51} 
53} 


93 
84 
82 
65 
45 
50 
48 

16  00 
15  00 
20  50 


Tdi 


10  98  i 
1  10  1 


54  1 
53  1 

17  00  i 

18  00  1 
18  00  1 


21  00. 
21  75 


to  22  00 


5 
6 
7 
1 
1 
1 


25 
00 
00 
00 
30 
32 
50 
51} 
95 
98 
98 
50 
55 
18  00 
20  00 


to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 


13  00 
15  00 

11 J 

22 

28 

19 

16 

48 

35 

50 


5  75 

6  75 
850 

35 
65 
60 


20  1 

17  i 

13}  1 

15  i 

6  i 

13  i 

5}t 

611 

7}1 

12  i 
48  i 
42  \ 
28  1 
38  1 


6  50  i 
5  50  1 
27}  1 
26}  1 
13  1 
55}  1 
53i1 
88.. 
83.. 
80.. 
82 
55 
40 

46^4 
44}  t 


14 
9 
17 
15 
12 
14 


00  f 
00  1 
50  t 
50.. 
50  t 
00  1 
11  t 
18  t 
24  t 
18  t 
15  t 


3d 
33 


45  t 


99 
65 
25 
54 
50} 


to  22  00 
to  20  50 


85 
70 
49 
46 
15  00 
18  25 


00 
50 
15 
10 
60 
32 
47} 
57}  t 
X 


t 
t 
t 
t 
t 
t 
t 


t 
t 
t 

t 
V 

tA 


! 
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Jnoe. 

July. 

Angnst. 

September. 

October. 

Xovember, 

December. 

!»«.... 

eioe 

100 

55 

54 

3100 

as  00 

S3 
14 
11 
12J 
Uk 
18 
7* 
12 

10 

15 
48 
50 
38 
40 

850 
700 
139 
127 
121 
52i 
51 

$0  93   to  $0  95 

$0  63 

$0  65 

$0  80 

$0  76 

$0  77  to$0  78 
88  to      90 

J«  to 

95 

80 

S  ^ 

05   toe0  70 

35    to      37 

33    to       35 

16  00    to  18  00 

18  00    to  27  00 

12  50    to  1300 

9i 

70 

34  to$0  35 
30  to      33 

15  00  tolSOO 

16  00  to22  00 
1225  to  12  75 

8i 

18  to      22 
12  to      14 

90 

34  to  $0  36 
35 

70 

75  to      80 

54  to 

55  to 

55   to      57 

34  to$0  36 
35 

37  to      38 
36 

15  00    to 
2800    to 

isoo.Jjl, 

17  00    to  23  00 
19  00    to  30  00 
15  00    to  15  25 
11 

16  00  ton  00 

17  00  to24  00 
12  50  to  13  00 

9Jto      121 
18  to      22 
10  to      14 

16  00  to  17  00 

17  00  to  18  00 
12  00  to  12  50 

8  J  to        8i 
16  to      22 

15  00  to  19  00 

17  00  toSlOO 

12  50  tol3  50 

81  to        8i 

23  to      25 

16  to      13 

17    to 
13    t«> 

18   to      20 
14    to       15 

9    to       10 
10   to       11 
13)  to       18i 
19i  to       2U 

4ito        6i 
.7*  to        8i 

7ito       10 

10    to       16 
55  Jto       58 
48    to       55 
34    to       40 
45    to       47 

0  7o    to    8  50 
5  25   to    7  00 

1  24|  to    1  26 
1  24    to    1 25^ 
1  17    to    1  18 

53    to       53i 
51    to       51i 

17    to       22 
12   to       15 

10    to 

13  to 

14  to 
14}  to 

17   to 

1 

13.V 

14 

16} 

m 

13    tw> 

9J 

9  to        Oi 

13i  to      IG,^ 

17   to      19 

4Uo        7i 

8ito      12 

7  to      10 

12  to      18 
65  to      67 
50  to      55 
40  to      42 

50  to      52 

• 

6  00  to   6  67i 
4  00  to   625 
I  07  to   1 07i 

14  to 
16  to 
19}  to 

14} 
IGi 
19} 

14  to      15 

4«  to 

i:U  to      17J 

18   to      20i 

4ito        8i 

8ito       12 

7tto       10 

12    to       18 
65   to       67 
50    to       55 

40  to       45 
50    to       52 

5  90   to    6  25 
4  50   to    6  00 
1  03    to    I  04 
1  OOJ  to    1  OOJ 
92    to       93 

41  to       424 
40    to       40i 

14  to      173 

17}  to      19} 

5  to        6 

7     to 

7i  ^o 

9  to 

12} 

9}  to 

13 

9} to      11 
8  to       9 

10^  to 
43     to 
38     to 
38     to 
38     to 

650     to 

13  to 
65  to 
50  to 
40  to 
50  to 

7  00   to 

18 
67 
55 
45 
52 

7  75 
6  75 

13  to 
65  to 
50  to 
42  to 
50  to 

750  to 
600  to 
121}... 

16 
70 
55 
45 
52 

800 
7  37} 

13  to      16 
65  to      70 
43  to      55 
43  to      45 
50  to      53 

800 

525    to 
13d     to 

5  62}  to 

600  to  700 

1334 

•118   to  110} 
109 

40}  to     *4U 
381  to      40 

.  1»    to 

111    to 

Slfto 

4Hto 

106i 

100  to   102 

43ito    m 

40^  to      43 

1  21*  to 
list  to 
46  to 
45  .... 

125 

119} 
47} 

118}  to 
112}  to 
46  to 
46 

119} 
113 
49 

•  84 

64no 
64  J  to 
56 

65} 
65} 

83   to 

83i 

'i^V......... 

51    to       52i 

50} 

.Vi    

C'»l  to      80 
50   to      52 

GO} 

61}  to      61} 

51 

65   to 
55  to 

70 
60 

49 
46 

[5  00 

[4  50 

5SS 

\^S0 

3  50 

14  50 

lOi 

16 

20 

15 

13 

47 

33 

54 

800 

125 

1  50 

158 

60 

58 

86 

100 

100 

56i 

57 

17  00 

73    to       75 
55    to       60 
45 

64  i  to       75 
55 

60}  to 
50   to 

79 
53 

551  to      56 
40   to      44} 
3G} to      40 
291  to      30} 
26}  to      27 

13  00  to  14  00 

8  00  to  10  00 

12  00 

60   to      61 
50   to      51 

50 

49 

45   to      47 

48  to 
iS^to 

46    to       48 
44 

25    to       35 

29*  to      29J 
26   to      2G] 

13  00  to  1400 

8  00  to  12  00 

12  37^  to  12  50 

:jo  to      30t 

271  to      28 

1350  tol450 

8  00   to  10  00 

1300  tol312i 

31i  to      32 
29   to      29} 

14  00  to  15  00 

900   tol350 

1300  to  13  05 

U40  toi 

U50  to 
»S5  to 

ttoo  £ 

MOO  to 
JO  to 
15  to 
"  to 
M  to 
12  to 
«  to 

«>  to 

5  25.. 
♦25    £^ 

*  ***»    to 
125    tS 

13S^ 
WOO.. 

•  •  • 

14  00    to  15  00 

10  00    to  13  00 

15  00    to  15  25 
12  00    to  13  50 

11  00    to  13  00 
14  00    to  14  50 

lot 

13  00    to  14  00 

9  00    to  1200 

13  00    to  13  25 

12  CO    to  12  50 

14  00    to  14  50 

9i  to        91 

15    to       17 

19    to       20 

10   to       11 

9    to       10 

50    to       59 

.35    to       44 

55    to       70 

4  25    to    4  50 
4  75    to    6  25 
6  50    to    7  00 

9  90  to  12  66 

1100  to  12  00 

8ito        81 

16  to      19 

21   to      23 

9ito      10 

7  J  to        F-l 

55  to      61 

35   to      44 

60   to      72 

400   to 

4  80   to  5.50 

5  90  to  8  75 

12  00 

8  25 

8  25  to   8  50 

13  50 

925 

10  00 

9i 

8} 

8|to        81 

14  to      18 
23   to      25 

15  to      15} 
13   to      14 
55   to      62 
35  to      44 
61   to      75 

510 

5  75  to   <   .5 
7  50  to      00 
1  25   to   1  33 

15   to       16 
1.7    to       20 
11    to       12 
9    to       10 
45    to       54 
25    to       43 
48    to       64 

4  75    to    5  00 

5  25    to   6  75 
7  00    to    7  90 

17  to      21 
23  to      25 
13  to      14 
lUto      12i 
55" to      61 
35  to      44 
GO  to      73 

4  80  to  5  20 

5  25  to  6  50 
5  75  to  9  00 
115  to   1  18 
1  45  to   1  75 
1  15  to  1  00 

46   to      52 
51    to      52 
67  to      73 
65   to       90 
70  to      90 
34} to       40 
39   to      40 
15  00   to  25  00 
13  00  tol3  25 

15   to 
22   to 
15  to 
12  to 
r>5  to 

.  35   to 
60   to 

5  00  to 
5  50  to 
7  00  to 
1  22 

20 

25 

15} 

14 

61 

38 

78 

5  25 
650 
8  00 

1  15    to    130 
1  10    to    1 30 
50    to       60 
52    to       01 
8:}    to-     87i 
70    to       81 
35        .-    -. 

1  05    to    1  35 
95    to    1  32 
40    to       5U 
47    to       55 
51i  to       58 
60   to       78 
60 

104   to  140 
104   to   137 
42  to      49 
52 

120   to 
128   to 

42  to 

43  to 
57  to 
45  to 

1  80 
1  05 
46 
51^ 
66 
80 

125   to   133 
133   to   157 

44  to      55 

45  to      46 

58tto      95 
65   to      95 
60   to   100 
3:1}  to      40 
40   to      43 
16  00  to2IOO 
13  00 ! 

70  to      74 

75 

54   to      75 

50    to       57 

56    to       62 

15  00    lo  24  00 

13  50    to  16  00 

31i  to       38 

34    to      38 

17  50   to  20  00 

13  50   to  14  25 

;w  to     :m 

38  to      39 
20  00  to2100 
12  75  to  13  00 

36   to      39 
38  to      44 
22  00  to26  50 
13  00 
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MAEKET  PEICBS  OF  FABM 

The  following  quotations  represent  the  state  qf 


Sadtt  LOUIS— Continnod. 

Lard,  tierce 

kec 

Batter,  cuoico 

tairtogood 

Cheese 

Cotton,  middling 

Tobacco,  Bound  Tugs 

common  leaf — 
medium  leaf. . . 

Wool,  tub- washed 

fleece- washed 

combing 

palled 
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NSW  ORLEANS. 


Floor,  saperflne 

extra 

Com,  mixed 

yellow 

white 

Oats,  choice 

Hay,  choice 

prime 

Pork.mess 

Lard,  tierce 

^        keg 

Batter,  choice  western  . . . 
choice  northern  . . 
common  northern. 

Cheese,  choice  factory 

Western  Reserve 

Cotton,  ordinary   

«       low  middling 

middling 

Tobacco,  lags 

low  leaf 

medium  leaf. . . 

SAN  FRANCISCO. 

Hoar,  State 

Oregon , 

Wheat,  SUte 

Oregon 

Com,  white  

yellow 

Barley 

Oata 

Hay,  State 

Pork,  mess 

prime 

Beef,  mess 

X<ardin  barrels 

domestic 

Batter,  State 

Oregon 

overland 

Cheese 

Wool,  native 

California. 

Oregon 


January. 


10  toeo 

13  to 

30  to 
20  to 
151  to 
13|to 
00  to  6 
50  to  8 
75  to  9 
40  to 

31  to 
35  to 
30  to 


5 


50 
80 
69 
69 
69 
54 
30  00 
32  00 


to  5 
to  8 


12 
33 

as 

16ft 

14 

25 

50 

50 

48 

41 

36 

33 


75 
00 


to 

70 

to 

70 

to 

56 

to  32  00 

February. 


10 


21 


00 
12i 

30 

42 

30 

15J 

14 

12 

13 

14 
5 
01 
7i 


to  21 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 


5 

5 

2 

2 

1 

1 

1 

1 

12 

24 

21 

18 


25  to 
25  to 
00  to 
25  to 
50  to 
50  to 
35  to 
40  to 


6 
6 
2 
2 
1 
1 
I 
1 

00  to  16 
00  to  26 
00  to  22 
00  to  24 
12tto 

11  to 
40  to 

12  to 
25  to 

12  to 

13  to 
15  to 
24  to 


50 

121 

14i 

32 

44 

35 

16i 

14i 

12ft 

14 

14 

7 
8 


50 

50 

30 

30 

60 

60 

45 

60 

00 

00 

50 

00 

13 

12 

55 

17 

35 

17 

14 

18ft 

25 


28 
26 
23 


12ft  to  $0 
131  to 
27  to 
15  to 
15ft  to 
13  to 
00  to  6 
50  to  8 
75  to  9 
40  to 
31  to 
35  to 
30  to 


25  to  6 
25  to  9 
70  to 
70  to 
72  to 

70 

00 

00   to27 
50  to24 
12ft  to 
14ft  to 
25   to 
40    to 
25    to 
16    to 
14ft  to    • 
12   to 
14    to 
14}  to 

6  to 

7  to 
7ft  to 


March. 


13^10 

14 

29 

20 

24 

14J 

50 

50 

50 

48 

41 

36 

33 


37ft 

00 

72 

72 

75 


00 
50 

13J 

14i 

31 

42 

30 

16ft 

15 

Hi 

15 

7 

7} 

8 


26 
24 
33 


5 

5 

2 

2 

1 

1 

1 

1 

12 

24 

21 

16 


50  to 
50  to 
15  to 
15  to 
40  to 
40  to 
35  to 
45  to 
00  to 
OU  to 
00  to 
00  to 
12ftto 

12  to 
40  to 
15... 
25  to 

9  to 

13  to 
15  to 
24  to 


700 

700 

2  52ft 

2  52ft 

155 

155 

145 

175 

16  00 

26  00 

22  50 

24  00 

J? 

45 


12.-.. 
12.... 
28  to 
15  to 
15  to 
lift  to 
75  to 
50  to 
50  to 
42  to 
32  to 
38  to 
32  to 


10  30 

25 

24 

14 

600 

750 

8  50 

51 

43 

40 

36 


ApriL 


90  lift 
12ft 
28 
15 
1.H 
13ft 
3  80 

6  25 

7  50 
42 
33 
38 
33 


to  $012 
to   13 


to 
to 
to 
to 


30 
22 
23 
14 


to  6  00 

to  750 

to  8  75 

to  51 

to  43 

to  40 

to  36 


May. 


10  09ft  to  10  lU 
12ft  to  13i 
87  to 
15  to 
17  to 
13ft  to 
3  50  to  550 

5  50  to  650 

6  50  to  780 
48  to 

32  to 

33  to 


S7 

14ft 


GCfttO 
00  to 

71 

71 

73. 

73. 

00 

00 

50 


75 
00 


to   72 


to  28 
to  26 
to  24 


12ft  to 
14  to 


to 
to 
to 
to 


25 
40 
25 
15 
13ft  .. 
1-^ft  to 
13ft  to 
14ft  to 
5ft  to 

7  to 

8  to 


50 

00 

25 

13 

14ft 

28 

43 

30 

15ft 


25 
23 
31 


12J 
13ft 
14ft 

7 

7i 

9 


35 
14 
14 

18ft 
25 


550 

550 

2  25 

230 

150 

150 

125 

150 

14  00 

24  00 

2100 

16  00 

14 

14 

30 

15 

25 

9 

16 

25 
or. 


to  700 

to  7  00 

to  2  40 

to  2  40 


to  140 
to  170 
to  15  50 
to  26  00 
to  22  00 
to  24  00 
to  15 
to  14i 
to   35 


75 

874  to 

70 

70 

65 
65 
00 
00 
00 
12 


800 


to 
to 

to  86 
to  24 
to  23 
to 


12ft  to 
25  to 


43 
25 
15 
13 


to 
to 
to 
to 


8ft  to 


68 

68 

00 

00 

00 

12J 

121 

28 

44 

30 

15ft 

13ft 

13| 


23 
20 
19 


14ft  to 
5ft  to 
7  to 
7ft  to 


15i 
7 
7ft 

8 


2100 
16  UO 


725 
725 


170 
170 
150 
170 


to 
to 
to 
to 
to 


30 
14 
18 
26 
27ft 


5  75  to 
550  to 
2  30  to  "2  50 
2  40  to  2  50 
160  to 
160  to 
145  to 
155  to 
12  00  to  14  50 
25  00  to  29  00 
to  22  00 
to  84  00 
14ftto  15 
14  to  14ft 
25  to   30 

15 

20  to   25 

9  to   14 

16  to   18 

25 

25  to   26 


S3 

38 
38 


65  to 
35  to 

70  to 

71  to 

72  to 
64  to 
00  to 
00  to 
00  to 
11  to 
12ft  to 

25 

48  to 


600 

875 

71 

78 

78 


84  00 
88  00 
19  SO 


m 


43 


16 

14 

10ft  to 

13ft  to 

14ft  to 

{(ft  to 

7  to 

7ft  to 


to   17| 


700  to 

700  to 

385 

390 

370 

370 

315 

300  to 
18  00  to 
8500  to 


to 
to 
to 
to 
to 


16  00  to 
14... 
14... 
85  to 
15... 
80  to 
9  to 
22ftto 
30  to 
30  to 


U 
14 

15ft 


800 
800 
300 
300 
8  75 
87S 
850 
850 

83  50 
87  00 
85  00 

84  00 


38ft 


14 
27* 
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Jnat 

JuJi-. 

Augmt. 

Soptember. 

OotobOT. 

Noromber.      Deoombar. 

13  to     le 

I3S  1! 

10  09    low  101 

la*  to    » 

la  to    20 

in  to    i9t 

7  7S  to  8  M 
15  to      M 

n  00    to    S  !!5 
ST3   to   DJS 

7J    to      15 
IB   to      65 

27  00  toasoD 
as  00  loaooo 

"ill 

WIO   totOt« 

18  "to "'  sa 

iK  1 

550    to    TSO 

eoo  lo  am 

fiO    (0       G9 
la   In      S6 
«   to      «) 

nositotoo!^ 

"ito      10 

■8»    to  7» 

GO 'to'"  aii 
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KOHtotOiOl 

11 

IT  to     nt 

700  to  850 

OO   to   '70 
IS  lo     <31 

»w« 

"'ratowss' 

'in 

GO   to   "(9 

■so  to      74 

509  to  575 

WHO    as 

7aito    n 
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«« 
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lot 

'wto"?^ 

Gl   to      W 

3SM   toMH) 

»M  b>i7ae 

'seoo  ioiwoo 

H35  tolSOO 

E'i 

IPs  2' 

i^'K  13 

sa  to    91 

38  to     33' 

M    M      ^ 

Is  s 

1st j- 

33  to     M 

IS   W      16 
11   to      13 

U)ta      13 

13  M      13 

10  to      ISi 

IS* 

•K  ■r 

8   to        61 

Ut"  " 

13  1«      17 
000(0   875 

aiu  to  300 

S  15  to   B  S3 
9  13  lo    SSO 
1  53  lo    1  90 
IBO  to    190 
17  DO  to  «0  00 
33  DO  to  36  00 

lOilb      17 

as  11! 

Uto        ti: 

3  k   5' 

BMW    785 

9  to       0| 

SSSIS 

sssss 

a»"  a« 

GOO  to    370 

fl  75  to  5  73 

ana  to  ao5 

100  tS    185 
MOO  toil  00 

is  1 

i2ito     n 

KiW      35 

IIS£?i 

19  00  to  ID  50 

iaito'"iM 

it  1 

■»  to      la 

190  to  aoo 
is  00  lasaso 

»  00  to  HI  00 
19  00  toioao 

9  to       U 

13  lo     ao 

aaito     33 

liissi 

X      HI 

g£  §* 
IE  S 

nto     OS 

asto    Es 

9  to       H 
35  to      91) 

MOO  to  21  00 
ISjto      13 

S3  to       30 

B5U     as 
^to     ni 

«to      « 

13  00  to^OO 

if 

a)  to    3.-I 

95  to      3-i 
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LIVE  STOCK  MAEKETS. 


NEW  YORK. 


The  live  stock  trade  of  New  York  during  1871  exhibits  a  ge 
decline  of  prices,  entailing  loss  upon  contractors,  who  had  gem 
calculated  upon  a  continuance  of  former  rates,  or  even  an  advance, 
same  general  feature  rendered  the  operations  of  the  year  unsatisfac 
to  feeders  in  the  West.     The  arrivals  of  all  farm  animals  during 
years,  ending  with  1871,  were  as  follows : 


stock. 


Boevos...' 

Cows 

Calves . . . 
Sheep.... 
Hogs 

Total 


1868. 

1869. 

1870. 

IS 

293, 101 

5,382 

82,935 

1,  400,  623 

976,511 

325,761 

4,836 

93, 984 

1, 479. 563 

901, 308 

356,026 

5,050 

110, 457 

1,  463, 878 

889,025 

1! 
1* 
1 

2, 758, 552 

2, 805, 452 

2,831,036 

3,« 

An  increase  is  noted  in  beeves,  calves,  and  hogs — in  the  latter  q 
marked — while  in  cows  and  sheep  a  considerable  decline  is  presec 
The  weeklv  receipts  of  cattle  averaged  7,187 ;  of  cows,  88 ;  of  cal 
2,301;  of  sheep,  25,132;  of  hogs,  25,179;  of  all  kinds,  59,887. 

The  sources  of  cattle  supply  were  as  follows :  Illinois,  242,161 ;  I 
tucky,  34,879 ;  Ohio,  28,801;  Texas,  27,737 ;  New  York,  13,898;  Indi 
13^566 ;  Missouri,  7,833 ;  Virginia,  4,474 ;  Iowa,  2,54G ;  Canada,  l,i 
Michigan,  1,337 ;  Kansas,  1,133 ;  Pennsylvania,  395 ;  Connecticut, ! 
New  Jersey,  136;  Massachusetts,  93;  Wisconsin,  72;  England. 
Illinois  increased  her  supply,  over  last  year,  36,806 ;  Kentucky,  C 
Indiana,  Missouri,  Iowa,  and  Kansas  increased  their  supplies,  anc 
the  other  Stat€J^  above  named  sent  forward  diminished  numbers. 

The  trade  in  milch  cows  declined  from  the  fact  that  fewer  cows 
kept  in  the  city,  the  milk  business  being  carried  on  to  a  greater  ex 
by  dairymen  who  raise  their  own  animals  or  purchase  them  of  ori| 
owners.  A  reaction  in  the  sheep  and  lamb  trade  is  apparent.  P] 
showed,  at  the  close  of  the  year,  an  upward  tendency,  indicating 
the  point  of  greatest  depression  had  bdfen  reached.  In  hogs  there 
a  large  increase,  as  well  as  in  the  receipts  of  dressed  hogs.  The  de< 
in  prices  amounted  to  about  2  cents  per  pound,  live  weight,  during 
past  year. 

The  average  price  of  cattle  during  1871  was  12  cents ;  1870, 
cents ;  1869, 14f  cents ;  1866,  16  cents.  The  decline  of  prices  of 
cattle  induced  a  more  extensive  beef-packing  at  the  West,  yet 
increase  of  numbers  taxed  quite  heavily  the  capacities  of  all  the 
roads.  The  prices  of  sheep  advanced  fully  1  cent  per  pound  during 
past  year. 

The  following  table,  compiled  from  the  New  York  Tribune  rep 
shows  the  prices  of  cattle,  sheep,  and  hogs  at  the  close  of  each  m 
of  1871 : 
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BaevM. 

Sh«p. 

Hot*. 

CoDUDon. 

FaiitogoDd. 

Priidetodioioe. 

Avor- 
»go. 

4?.:.::::: 

to  08   toto  11 
10   W       11 

ft        I 
B  to      11 

to  la  toto  14 

to  IS  toto  IC 
14   to       15i 

11  to     la 

ISl  to        13 

-a 

a 

0 
0 

tt    t     ?^    It 

41to        «          S     to        H 
4)  to        5i        4     to        5 

5   to        7          4     to        :4 

Ibe  receipts  of  beef  and  of  hog  products  for  tlio  past  three  years  Trere 
u  follows: 


{Wpwtap....- 


The  horse  trade  of  1S71  embraced  tbe  sale  of  22,392  aainials,  for  aa 
■^regato  sam  of  $5,552,200,  each  aDimal  averagiug  $248.  Of  this, 
^lUOOare  ^timated  for  car  aiid  staffe  use,  at  an  avemge  price  of  $170; 
MW  were  sold  as  heavy  draught-horses,  at  an  average  price  of  $250; 
3|^  were  light-harness  roadsters,  averaging  about  $400;  260  were 
^die-horses,  averaging  $350 ;  53  were  reputed  as  fast  horses,  (trotting 
^njle  in  less  than  three  minutes,)  averaging  $1,500;  904  were  fine  car- 
^isgfrhorses,  sold  in  pairs,  at  aii  average  of  $1,225  per  pair.  The  practice 
of  ulling  horses  by  auction  is  on  the  increase  in  New  York.  One  tiorsn, 
Coring  the  year,  sold  under  the  hammer  for  $6,OU0 ;  another  for  $4,500 ; 
otliars  from  $2,000  to  $2,300. 


The  following  table  shows  the  number  of  different  liinds  of  live 
stoct  reported  at  the  Cambridge  and  Watertown  markets  during  the 
ten  years  ending  with  1871.  The  marked  feature  of  last  year  ia  an 
e  of  almost  100  per  cent,  in  the  receipts  of  hogs  over  1870. 


Ytar. 

Cottle. 

Calve 

Sheop. 

Smne. 

IriU 

i 

art 

es.ais 

10H,S3fl 
IIT.MJO 

us,lrt 

iiu!(00 
law-aa 

iia,i47 

10,«M 
IRfllM 

n.'ioa 
io:«s 

la.TOO 

io;*io 

3*1.350 

44d;404 
450.  OT7 

]l>l,l)60 

91.  MO 

«s;i3i 

iwiun 

iiai.010 
lau.uo 

451,307 
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Eeceipts  of  beef  and  of  hog  products  for  three  years: 


Beef,  barrels . . 
Pork,  barrols. . 
Hams,  oaakB  . . 
Hanis,  barrels. 
Jjard,  bfurelB. . 
lard,  kegs  — 
Cheese,  boxes . 
Obeese,  casks  . 
Cheese,  tons... 
!Q(itter,  tubs... 


1869. 

1870, 

24,861 

25,858 

32.387 

24,790 

5,777 

3,045 

3.027 

3,eti7 

37,040 

39, 316 

11, 981 

4,340 

140,  7r>3 

148,  7^ 

7?7 

454 

178 

146 

355,558 

394, 134 

18TL 


27,441 
39,7al 

9.901 
55, «« 

131 

4«^ai« 


■^•o" 


PHILADELPHIA. 


Beceipts  of  live  stock  during  four  years  ending  with  1871 : 


Beeves... 

Cows.... 
Hogs.... 
Sheep.... 


1868. 


00,400 

9,314 

191, 900 

417,800 


1869. 


99,486 

8.055 

176, 200 

536,500 


1870. 


117, 903 

8,835 

189,500 

682,900 


1871. 


125.333 

11.  ISO 

199,610 

790.900 


BALTIMOEE. 


The  receipts  of  beef  cattle  for  the  last  five  years  were  as  foUow9* 
1867,55,713;  1868,75,891;  1869,91,000;  1870,89,021;  1871,88,386. 
About  half  Wv?re  required  for  the  supply  of  the  city  and  its  vicinity. 
The  remainder  were  forwarded  to  other  markets. 

The  prices  for  cattle  on  the  1st  of  each  month  of  1871  were  as 
follows: 


Month. 


January... 
February. . 
March  — 

April 

my 

Jane 

July 

August . . . 
September 
October . . . 
November. 
December . 


Coramou. 


10  031  to  90  04i 
4i 
4i 

3i  to  4i 

3*  to  3J 

3    to  31 

31  to  4 

^  to  3J 

2j  to  3i 


4 
4 

4i 
4] 

4 


to 
to 
to 
to 
to 


Good. 


$0  05i 
54 
5 
51 
51 
41 
41 
41 
4i 
4i 
4J 
41 


to  10  061 


to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 


61 
6& 

t\ 

6 
6 
51 

H 
41 

45 
5 


Ayera|[e. 


1 1  ji 


•0 


The  prices  of  live  hogs,  por  100  pounds  net,  on  the  15th  of  eaob 
month  of  1871,  were  as  follows:  January,  9  to  9J;  February,  lOJ  to 
Hi;  March,  93  to  10 J;  April,  8.  to  9;  May,  7i  to  8;  June,  6J  to6fj 
July,  6J  to  7  ;  August,  6  to  63 ;  September,  6 J  to  7J;  October,  6  to  6|; 
November,  5^  to  Of  ^  December,  6  to  6^. 

The  receipts  during  the  year  were  307,430,  against  an  estimated 
aggregate  of  300,000  in  1870.  The  opening  of  railroad  communications 
between  the  Northwest  and  the  8outh  has  diverted  a  large  amount  of 
the  trade  in  beef  and  pork.  Formerly,  Baltimore  was  a  great  distrib* 
uting  point  of  western  provisions  for  the  South.  What  was  left  of  the 
trade  was  not  very  satisfactory  to  Baltimore  dealers  in  1871.  The 
foreign  trade  is  limited,  but  during  the  latter  part  of  the  year  there 
was  a  marked  increase  in  the  shipments  of  lard  to  Liverpool. 

CINCINNATI. 

liec^ipts  of  cattle  and  sheep  during  the  last  five  years,  each  ending 
\ugu8t31: 
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Tear. 


ldC7. 
1868 
18» 
1870 
1871 


91^946 

67,459 

107.  dl3 

107. 167 

125,771 


Slieep. 


91,987 
73.097 

117.548 
90.805 

134.00 


Prices  of  cattle  August  31,  1871,  per  cental  gross,  extra  shippinif, 
#4.75  to  $5  'y  prime,  $3.50  to  $4.25 ;  medium,  $3  to  $3.25 ;  common,  $2  Js 
to  t2.50. 

Sheep,  per  cental  gross,  choice,  $4  to  $4.25 ,-  prime,  $3  to  $3.50  ^  com- 
juon,  $2.50  to  $2.75.    Lambs,  per  head,  $2.50  to  $3.75. 


GHIOAGO. 

Receipts  of  live  stock  during  1870  and  1871  in  Chicago : 

^mmm^'^  I  I    ■  '     ■  ■  t      •       >  I  ■  I      >     II     ■  11  II     ■  I   I    !■■!  .  I    -I        1     I  I  Mill.  


URO. 
1871. 


Cattle. 


53S»064 
543,446 


Sheep. 


349,655 
308..935 


Lire  hogs. 


1. 693, 158 
2,3i}2,372 


DxiEAijed  hoj^ 


S60.214 
259,206 


SAINT.  IX)UIS. 


Prices  of  cattle,  hogs,  and  sheep,  at  the  beginning  of  each  month  of  1871 : 


Month. 


J 

July 

Aa 

September 

October , 

ItoTember 


Cattle. 


Per 
fS  75 

2  eo 

2  50 
2  75 


cental, 
tola  00 
to   6 
5 


3 
2 
2 
1 
1 
1 
1 


25 
50 
80 
50 
75 
25 
50 


200 


to 
to 
to 
to 
to 
to 
to 
to 
to 
to 


50 
SO 
6  50 
6  87i 
5  SO 
50 
50 
00 
75 
50 
00 


Hogs. 


Per 

$6  00 
6  75 
6  30 
5  50 


cental 
to  16  55 
to    6  00 
7  00 
6  50 


4 
3 
3 
3 
4 
4 


SO 
50 
50 
75 
00 
no 


3  00 
3  80 


to 
to 
to 
to 
to 
to 
to 
to 
to 
to 


50 
00 
90 
50 
5U 
55 
35 
30 


Sheep. 


Per  oental. 
$1  50  to  14 

75  to  S 

00  to 

00  to 

00  to 

50  to 

25  to 
2  75  to 
2  75  to 

2  75  to 
1  75  to 

3  50  to 


3 
2 
2 
4 
1 
2 


6 
6 
6 
5 
3 
3 
4 
4 
4 
4 


50 
25 
00 
50 
25 
50 
90 
50 
25 
00 
75 
40 


POEK  PACKING  IN  THE  WEST. 

The  number  of  hogs  packed  in  the  Western  States,  during  the  last 
two  packing  seasons,  according  to  the  record  kept  by  the  Cincinnati 
Jhrice  Current^  is  as  follows : 


States. 


I870-'71. 


Ohio 

mixMia 

Indbuu — 

'Wi»tomtxa 
Tenoeeaee 

low* 

HiDoeaot* 


IkebraekA.. 
IMal. 


1, 


764, 119 
231528 
4*25,454 
288.970 
251.400 

41.  •>70 
183.014 

14.000 
40'».  155 

30,641 
2.700 


itn-m. 


900.484 

],630,:2t> 

506.134 

342.  ses 

334.410 
42.680 

288.560 
i'l.OOO 

639,949 

43,044 

4.600 


3, 605, 251 


4.  tf6ii,  448 
3. 695, 251 


1, 173, 197 
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Number  of  hogs  packed  during  these  two  seasons  at  the  leading 
points  of  the  above-named  States: 


Cities. 


Chicago 

Ciucinnati 

Saint  Loais 

LouisvUlo r 

Mil  waakeo • 

Indianapolis  — - 

Saint  Joseph  and  vicinity 


1870-71. 


918,087 
500.066 
30a,  600 
S242, 135 
241.000 
105. 000 
74,360 


18n-»72. 


1.235,236 
656.841 
419.03(2 
309,512 
315,  Ote 
173,100 
llfiklSS 


The  number  of  hogs  packed  at  Chicago,  during  the  last  ten  seasons, 
is  as  follows:  1862-'(>3,  970,264;  1863-^64,  904,659 ;  1864-^5,760,514: 
lS65-'66,  507,355;  1866-'67,  639,333;  1867-'6S,  796,226;  1868-^69, 
597,954 ;  1869-'70,  688,140 ;  1870-^71,  918,087  ;  1871-'72,  1,225,236. 

The  packing  season  of  1871-^73  was  marked  by  an  unusual  steadiness 
of  prices  during  its  continuance.  Between  November  1, 1871,  and  March 
1,  1872,  mess  pork  ranged  trom  $12.12J  to  $13.40  per  barrel ;  laiti,  from 
8|  to  9  cents  per  pound.  During  the  season  of  1870-'71  mess  pork 
ranged  from  $17.50  to  $24.50  per  barrel,  and  lard  from  11  to  ll^  cents 
per  pound. 

Tt^e  hog  products  of  the  last  three  packing  seasons  are  as  follows : 


Mess  pork,  barrel  h — 
Prime  mess,  barrels.. - 
Cl«ar  niitUUes,  pounds. 

Short  rib,  pounds 

Short,  clear,  pounds... 
Long,  clear,  pounds . . . 

Su*atfonl,  pounds 

Sweet-pickled,  tierces 


1871-'72. 


1870-*71. 


126,  OiO 

98,731 

19,993 

40,837 

6,235.434 

5,278,351 

31, 700, 039 

30. 062, 824 

iJ4, 923, 980 

12, 392, 937 

18, 302, 005 

6,808,832 

1, 209, 025 

343, 700 

25, 475 

31,350 

isea-To. 


881,894 

.  10,710 

5,334,037 

18,488,965 

3,373.884 

54^317 

70.019 

90^978 


The  highest  and  lowest  monthly  average  prices  of  each  of  the  last 
ten  years,  at  Saint  Louis,  were  as  follows : 


Mess  pork. 


1862  $9 
1863,  12 
1864,30 
1865  30 
1866!  28 
1867121 
1868:25 
1869  30 
1870.26 
1871   19 


45  5-11 
05  5-9 
75 

41  2.3 
72  11-12 
29  7-12 
62  1-2 
7(»  10-12 
21  7-8 
31  1-4 


cental 
to  $16 
to  L3 
to  34 
to  31 
to  30 
to  22 
to  27 
to  32 
to  27 
to  22 


20  5-G 
63 

08  12 
58  1-2 
52  11-12 
81  1-4 
95  5-8 
80  7-12 
47  11-12 
18  3-4 


Clear  sides. 


Per  pound. 
$0  04  17^8  to  eo  06  25^ 
4^5-0     to        5 19^24 
lo  3-4     to      17  5^ 
20  3^3     to      21  ^6 
17  45-48  to      19  7-24 
13  11-12  to      14  1112 

16  to      16  3-4 

17  2^     tQ      18  2M8 
17  542   to      18 
10  3-1     to      12  3-4 


Shoulders. 


Per  pound. 
10  04  3^     to  $0  06  1-24 
4  7-24    to        5  2324 
13  5-13   to       15  21-24 
15  5-15    to       17  11-24 

13  5-8     to       15  37-48 

10  31-48  to      117-12 

11  11-12  to      13  7-16 

14  3-4     t«      15  1.3 

12  7-20   to      13  13 
8 1-2     to        9  3-8 


Per  pound. 
$0  06  7-16   toe0  07 


Lard. 


to 
to 
to 
to 


8-^24 

15  3-4 
18  2^ 
171-6 
12  23-48  to 

16  13ad  to 

17  11-1610 
15  7-16  to 
11 3-8     to 


9 
17 


19 
13 

18 
19 
15 
13 


7-8 
5-6 
4348 
11-13 

7-04 

17^ 

1-12 

37-40 

34 


The  publication  of  this  volume  is  made  this  year  too  eaily  to  include 
the  usual  record  of  agricultural  exports  of  the  fiscal  year.    "Much  other 
matter  has  been  deferred,  either  from  lack  of  space  or  incompleteness 
of  data ;  and  a  portion  of  the  stxitistical  work  of  the  year  will  be  founds 
in  the  report  of  the  editor. 

J.  B.  DODGE,  StatisticiaJi. 

Hon.  F3REDEEI0K  WATTS,  Cominismno'. 
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OF  THE  MUSUEM. 


The  study  of  practical  entomology,  or  the  habits  and  instincts  of  a 
few  sQiaU  and  insignificant  insects,  or  ^^bags,"  as  they  are  more  gener- 
ally bat  erroneously  called,  appears  to  the  casual  observer  to  be  a  matter 
of  so  trifling  importance  as  to  be  totally  unworthy  the  attention  of  any 
man  of  common  sense.  Uneducated  persons  are  apt  to  scoff  at  the  idea 
of  8i)euding  half  an  hour  in  carefully  observing  their  habits  and  trans- 
formations, and  deem  it  so  much  time  wasted  that  might  be  more  profit- 
ably employed  in  hoeing  potatoes  or  planting  cabbages ;  and  yet  the 
whole  crop  of  these  very  potatoes,  planted  with  so  muchcare,  labor,  aud 
esi>ense,  may  be  totally  ruined  in  a  few  days  by  the  ''blister  flies,"  or 
"Colorado  beetles."  When  the  crop  is  entirely  destroyed,  it  then  ap- 
pears to  be  a  matter  of  considerable  importance  to  learn  from  practical 
entomologists,  that  a  slight  sprinkling  of  Paris  green  mixed  with  flour, 
when  the  beetles  first  appeared,  might  have  saved  the  whole  crop ;  or, 
that  the  pretty  white  butterfly,  that  flutters  gaily  about  the  flowers  in 
spring,  is  in  reality  the  parent  of  the  myriads  of  green  worms  that  in  the 
fall  of  the  year  eat  into  the  heads  of  the  cabbages,  totally  ruiuiug  them 
for  market  purposes.  When  the  immense  amount  of  injury  done  by  in- 
sects is  carefully  considered,  we  Bhall  feel  lully  convinced  that,  could 
any  meaii«  be  de\ised  to  allure  them  to  their  destruction,  by  api)eafiug 
to  their  tastes  or  habits,  or  by  driving  them  away  by  means  of  some- 
thing to  which  they  have  an  antipathy,  and  which  can  only  be  done  by 
a  close  study  of  their  instincts,  one  very  important  point  has  been  gained 
in  eftecting  their  destruction. 

Many  farmers  regard  insects  as  tiifles  until  their  wheat  is  ruined  by 

the  wheat-midge,  or  their  orchards  by  the  curculio  and  coddling -moth ; 

then,  and  only  then,  do  they  ask,  why  cannot  something  be  done  at  once 

to  destroy  these  pests;  and  they  complain  that  entomologists  have  not 

invented  something  to  destroy  noxious  insects,  at  one  blow,  without 

having  to  accomplish  it  by  hard  work.     Shaking  the  plum-trees  every 

moniing  over  a  curculio-catcher  is  too  much  trouble.     Keeping  hogs  in 

orchards  injures  the  grass;  fences  have  to  be  made  and  repaired;  in 

shorty  there  is  always  some  drawback  to  oflset  the  benefit  when  any  but 

the  most  simple  remedy  is  oftered  t«  the  public,  which  may  be  used 

^thout  much  labor  or  expense. 

In  forming  plans  for  the  destruction  of  noxious  insects,  one  fact  must 

^observed,  and  that  is,  that  when  insects  first  appear  in  the  spring, 

tliere  are  very  few  of  them ;  and  that  for  one  insect  in  April,  there  will 

^.tbousaiKls  in  the  autumn,  if  they  are  allowed  to  multiply;  the  gicat 

%Oct,  therefore,  is  to  destroy  the  parent  insects,  before  they  have  had 

^!^e  to  deposit  their  eggs  and  to  spread  over  the  whole  garden.    A  few 

^'^utes  spent  in  destroying  a  caterpillar's  nest  in  our  own  or  a  neigh- 

??**'^  fence-row,  early  in  the  season,  may  save  whole  orchards  in  the 

'°'«ovnng  autumn,  or  if  the  black  and  yellow  butterfly  hovering  over 

^occr  parsley    is  killed    in    April  and  May,  yo»r  celery    plants  will 

^^^   require  ''  worming"  in  August.    Take  the  first  brood  of  squash-bugs 

*^^  bum  them,  as  they  hybernate  under  old  stumps  and  rubbish  in  the 

r^^  ter,  or  kill  the  first  few  that  crawl  over  the  vines  in  the  spring,  aud 

^^troy  the  leaves  on  which  the  golden-colored  eggs  are  deposited  in 
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clusters,  and,  unless  you  have  careless  neigcbbors,  your  own  plants  Nvill 
be  comparatively  free  from  them  in  the  autumn.     Persons  not  liaviug 
a  thorough  knowledjre  of  the  habits  and  instincts  of  insects  are  very  apt 
to  recommend  remedies  that  are  excellent,  theoretically,  but  perfectly 
absurd  practically,  as  may  be  shown  by  the  following  example,  in  which 
a  closet  naturalist  recommended  a  plan  to  prevent  the  curculio  frofli 
stinging  the  i)lums;  he  argued  that,  having  no  visible  wings,  the  insect 
could  not  fly.  and  that  as  the  grub  went  into  the  ground  in  the  fall,  ^^V: 
issued  out  of  the  earth  the  next  spring  as  a  i)erfect  insect,  of  courB©  "* 
must  crawl  up  the  truuk  of  the  tree  to  get  at  the  fruit;  he,  therefor^ 
recommended  swathing  all  the  trunks  of  the  plum-trees  with  loose  ^*v^ 
ton  batting,  over  which  the  beetle  could  not  pass.    The  plan  was  bi^**^*^ 
recommended  as  a  practical  means  of  ridding  fruit-growers  of  the  car^^^' 


lio,  but  the  fact  is  that  this  insect^  although  apj)areutly  wingless,  li^^* 
pair  of  very  hiird  wing-(5ases  which,  when  closed,  exhibit  no  vis^i  "^® 
suture,  and  a  pair  of  well -developed  membranous  wings  under  tt»*^^ 
hard  shelly  wing-cases,  and  it  is  l)oth  able  and  willing  to  fly  up  thetx"*^ 
without  taking  the  trouble  to  cross  the  batting  at  all ;  moreover,    ^  J 
cotton  when  examined  was  found  to  contain  the  larvae  of  "lady  bird*^ 
and  other  beneficial  insects,  which  feed  altogether  on  plantlice,  ^•'? 
^hich   had  evidently  been  shaken  by  the  wind  from  the  tree  to     €:le 
grouml,  and  were  therefore  unable  to  re-ascend  to  the  feeuing-pl«i'^^* 
on  the  aphis-infested  leaves.    Another  closet  naturalist  ad\ised  pluf*** 
growers  to  hang  wide-mouthed  bottles,  half  filled   with  sirup  or  sixg^^ 
and  water,  as  a  trap  for  the  curculio,  arguing  that  all  insects  being  t'cp^^ 
of  sweets,  the  curculio  of  course  would  be  attracted  by  the  scent  of   fch^ 
sweetened  water,  entleavor  to  reach  it,  fall  in,  and  perish,  while  the  '^^^^ 
fact  was,  that  all  the  bottles,  when  examined,  were  found  to  be  fill ^4 
with  drowned  insects,  but  not  a  single  plum-weevil  among  them ;  it  «-!-*" 
certaiidy  attract  and  destroy  many  noxious  insects,  but  at  the  same  ti »  "^^ 
a  great  number  of  hive- bees  were  lured  to  their  destruction.     It  iiii     ^ 
also  be  remembered  that  all  insects  are  not  alike  injurious  to  oar  crcj 
but  that  there  are  many  that  feed  entirely  on  the  injurious  8|)ec]i 
and  were  it  not  for  their  assistance  we  might  wage  war  in  vain  agaic 
our  numerous  insect  foes  and  it  is  only  by  studying  their  habits  and 
stincts  that  we  can  leani  to  distinguish  our  insect  friends  from  our  e^ 
mies,  or  which  to  protect  and  which  to  destroy.    Again,  from  acsan 
study  of  the  natural  history  of  any  insect,  we  learn  at  what  period  of 
existence  it  can  most  readily  be  destroyed,  whether  as  egg,  larva,  pui- 
or  in  the  perfect  state.     If  the  eggs  are  deposited  in  a  case  which 
mains  on  the  tree  all  winter,  as  in  the  "  basket  or  hang-worm,^  then  i 
whole  brood  of  six  hundred  to  eight  huiidred  can  be  killed  by  me 
collecting  these  cases  in  the  winter  and  burning  them.    If  cateri>il 
congregate  together  at  certain  times  and  in  certain,  places,  advauta 
may  be  taken  of  it  to  kill  the  whole  brood  at  once;  if  the  pupjB  are  form 
just  under  the  suiface  of  the  soil  in  the  autumn,  si)ring- plowing  or  roll 
will  be  very  apt  to  destroy  them  ;  and  if  the  perfect  tlies  are  attracted 
lights,  numbers  of  them  may  be  entrapped  by  lirst  learning  the  time 
night  that  they  appear. 

To  give  some  idea  of  tlie  immense  loss  caused  by  noxious  inseC 
Mr.    Walsh    calculated    that    the    United    States    Ruli'er    from    U 
injuries  of  noxious  insects  to  the  annual  amount  of  three  hundred  n 
lions  of  dollars,  and  adds  that  he  is  ^^  by  no  means  claiming  that  it> 
possible  to  save  all  this  enormous  sum,  but  if  diminished  only  oue-h 
per  cent.,  the  uation  would  gain  every  year  a  miiliou  and  a  half  of  (t 
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»  When  speaking  of  the  wheat  crop  in  the  State  of  Illinois,  and 
nsects  injuring  it,  Mr.  Walsh  farther  says : 

I  arrire  at  the  aatonnding  conclnBioti  that  in  one  single  year  the  Btate  sav^d  npon 

n       )  crop  the  value  of  20)000,000  bnsbels  of  wheat  through  the  absence  of  cer- 

^  insects,  not  one  of  which  is  as  large  as  a  grain  of  rice  ;  and  that,  taking  the 

of  years,  we  may  safely  assume  that  a  hfth  part  of  the  wheat  crop  is  de- 

by  insects;  and  even  at  the  low  price  of  75  cents  per  bushel,  we  have  over 

•ud  a  half  million  dollars'  worth  of  wheat  annually  destroyed  by  little  vermin  "it 

i  worth  our  while  to  notice." 

P.  Walsh  also  estimates  the  whole  annual  damage  done  in  one  year 
le  State  of  Illinois  at  not  less  than  $20,000,000.  Mr.  J.  K.  Dodge, 
stician  of  the  Department  of  Agriculture,  states  that  **  a  low  average 
le  value  of  the  cotton  crop  for  many  years  past  would  be  two  hun- 

millions  of  dollars;  20  per  cent,  would  not  be  too  large  an 
aate  of  loss  from  insects  when- most  prevalent,  involving  a  dustmc- 
of  forty  millions  of  dollars  j  and  when  least  prevalent,  with  only  5 
sent,  of  loss,  a  waste  of  ten  millions  would  result." 
le  American  Entomologist  for  Se|)tember,  1808,  states  that,  "  at  a 
jt  meeting  of  the  New  York  Agricultural  Society,  Senator  A.  B. 

uson  gave  it  as  hisdeliberateopmion  that  the  writings  of  Dr.  Fitch 
ed  annually  to  the  single  State  of  New  York  the  large  sum  of 
liuu,"  and  not  a  dissenting  voice  was  raised  against  the  statement. 
le  above  estimates  prove  conclusively  the  importance  of  studying 
babits  of  insects,  that  remedies  may  be  suggested  which  will  partially 
eut  or  lessen   the  losses  caused  by  their  depredations.    In  this 

the  intelligent  farmer  can  render  material  assistance  by  noting,  in 
jearest  agricultural  paper,  the  date  of  the  first  appearance  of  any 
ous  insects,  observing  their  habits  as  fkr  as  possible  in  the  field,  flnd- 
Dut  where  and  how  they  pass  the  winter,  and  what  plants  they 
(larticularly  partial  to,  or  feed  upon,  in  the  absence  of  the  cultivated 
8;  and  especially  giving  the  results  of  the  various  remedies  tried  to 
icate  them.  It  would  also  be  well  to  find  out  what  birds  or  animals 
particularly  engaged  in  feeding  on  insects  themselves,  so  that  they  may 
irotected  from  amateur  or  city  gunners,  who  prowl  about  shooting 
1  warblers  and  wrens — birds  whose  whole  lives  are  devoted  to  de- 
fiug  insects  alone,  and  whose  bodies,  as  an  article  of  food,  scarcely 

I  as  much  as  the  charge  of  shot  it  takes  to  kill  them.    Insectivor- 

i/irds  are  the  best  allies  of  the  farmer,  and  were  they  all  destroyed 

3  is  little  doubt  that  it  would  be  almost  impossible  to  raise  certain 

Birds  certainly  may  and  do  take  a  little  fruit  and  grain,  but  the 

on  arises,  should  we  have  the  fruit  or  c^rain  to  be  taken,  had  not  the 

first  cleared  our  trees  from  caterpillars  and  other  insects,  and 
^  n-fields  from  the  wire-worm,  white  grub,  and  cut-worm  ? 
inng  the  past  season  a  monthly  record  has  been  kept  of  the  princi- 
Qsects  sent  to  the  Department  for  identification,  or  as  being  especi- 
fcroublesome,  together  with  specimens  of  the  injuries  done  by  them, 
my  small  branches  or  twigs  of  pear,  persimmon,  and  various  other 
^  deei»ly  cut  into  and  girdled  by  some  insect,  were  received  during 
mn,  with  letters  making  inquiry  as  to  the  insect  causing  the  injury, 
the  best  mode  of  preventing  its  ravages.  It  appears,  from  the  cor- 
)ndence,  that  the  *'  trees  are  much  more  injured  this  autumn  by  it 
they  were  a  few  years  ago;''  thus  proving  that  the  insect  is  increas- 
n  niimbers,  and,  if  not  prevented,  may  eventually  do  much  injury, 
rrespondent  at  Richmond,  Virginia,  writes  that  the  elm,  persimmon, 
have  been  much  injured  in  that  neighborhood.  Mr.  G,  P.  B.  Leigh - 
of  Norfolk,  Virginia,  states  that  the  pear,  hickory,  elm,  and  iwrsim- 
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moQ  are  attacked  in  his  vicinity,  but  that  the  persimmon  reci 
greatest  injury. 
The  beetle  that  thus  girdles  the  twigs  is  the'perfecf  insect  <" 
Pig_  i_     called  "  twifj-girdler,"  Oncideres  dtigulatus,  Say, 

medium-sized,  loDg-borned  beetle,  of  a  ehestnut-bro' 
f  and  having  a  broad,  lighter  colored  band  across  t 
covers.  The  female  beetle  first  makes  a  perfora 
branch,  generally  just  below  a  bud;  she  then  deposi 
in  this  perforation,  in  one  case  even  making  aa  ma 
perfoiations,  in  which  eggs  were  deposited  below  thi 
a  single  bmncb,  not  more  than  a  foot  in  length,  sen 
LeigLton. 
After  the  insect  has  deposited  her  eggs,  she  pn 
t  gnaw  all  around  the  branch,  thus  forming  a  circuh 
incision,  about  one-eighth  to  one  tenth  of  an  inch  i 
below  the  place  where  the  eggs  are  deposited,  so  that 
rior  part  or  end  dies ;  the  larva,'  when  hatched,  feei 
dead  wood,  which  sort  of  food  appears  to  beessential  to  its  grow 
principal  injury  is  said  to  be  done  in  August  and  Septembe 
have  also  been  foood  to  injure  walnut  and  apple  trees  as  well 
above  mentioned. 

A  great  number  of  the  perfect  beetles  that  had  just  chan 
found  in  Maryland  in  twigs  broken  from  a  large  hickory-tree,  i 
on  the  ground  beneath  it.  The  best  way  to  eradicate  thisinsec' 
off  all  such  branches  and  twigs  as  have  the  least  appearance  c 
'been  girdled,  and  to  gather  up  all  fallen  branches  and  bu 
immediately,  as  the  eggs  or  larvae  of  the  next  year's  gi 
are  contained  in  these  twigs,  and,  if  allowed  to  remain  und 
voald  produce  a  race  of  beetles  nest  season  which  would  gird 
trees  in  the  neighborhood.  The  best  time  to  prune  off  the 
branches  is  after  tbe  leaves  have  fallen  from  the  trees,  as  the  ii 
be  more  plainly  seen  than  when  the  tree  is  in  full  leaf. 
There  is  another  long-horned  brownish  beetle  which  also  en 
FiR.  2,  branches  of  oai,  apple,  peach,  hickory,  and 

This  beetle,  which  is  known  as  the  "  oak-prui 
|,j>/u(fioR  villosum,  Fab.,  (Fig.  2,)  [Stoiocorus } 
1  Peck,}  does  not  make  the  incision  irom  the  < 
the  branch  like  the  twig-girdler  above  mcnti 
/  thelarvacutsthetwigfromtheiuside.  Theegf 
j  ited  in  July,  on  a  twig  near  the  extremity  of 
j  The  larva,wheu  hatched,  penetrates  into  the  t 
forms  a  cylindrical  burrow  several  inches 
in  the  interior  of  the  branch,  and,  when  lull  grown,  eats  a,\ 
of  the  wood  of  the  branch  in  which  it  resides,  from  the  insidt 
only  the  bark  untouched,  so  that  these  branches  are  broki 
autumn  by  the  first  strong  wind,  and  fall  to  the  earth  with  t 
yet  in  them.  Professor  Peck  considered  that  this  was  done  in  t 
the  branch  might  retain  sufficient  moisture  from  lyingon  thedan 
to  enable  the  pupa  and  iusect  to  be  perfectly  developed.  If  tl 
should  increase  so  as  to  become  very  injurious,  it  may  n 
destroyed  by  gathering  up  all  fallen  branches  under  the 
winter  or  spring,  before  the  perfect  beetle  is  developed,  and 
them  immediately.  If  sach  fallen  branches  areexamined  in  ear! 
they  will  be  found  to  contain  either  pupin  or  perfect  beetles, 
not  destroyed,  would,  next  season,  deposit  eggs  on  the  neighbor 
The  white  poplar  {Populua  alba)  in  this  neighborhood  is  sul 


EEPOET   OP'THE   ENTOMOLOGIST,  73 

species  of  Bhedcling  of  the  twigs,  but  this  does  not  appear  to  be  caused 
by  any  insect,  as,  upon  examinatioD  of  the  fallen  twigs,  no  eggs  or  ves- 
tiges of  the  work  of  any-  insect  coclcl  be  found,  and  the  only  pecnliarity 
exhibited  liy  the  twigs  is  a  very  great  enlargement  or  swelling  just  above 
or  at  tbe  pla^ie  where  the  twig  is  broken. 

Id  May  a  commniilcation  waa  received  from  Mr.  B.  Bryan,  of  Silver 

HiUjMaryland,  stating  that  he  had  observed  some  small  insects  injuring 

hiSBtrawberries  soon  after  they  had  commenced  blooming.     In  his  letter 

begajs:  "I  noticed  that  the  blossoms  were  dying,  and,  upon  ezamina- 

:        tion,  found  that  a  small  insect  somewhat  similar  to  the  curculio  was 

Mingiag  or  piercing  with  its  snout  the  blossom-  bad  and  foot  stalk  of  the 

Wowom-bud,  thereby  causing  tbe  death  of  the  blossom,"    "I  found 

these  httle  cnrculios  in  all  parts  of  the  field  where  the  berries  were 

^*ing,  and  the  damage  was  the  same  all  over  the  place,  and  on  some 

^nes  as  high  as  two-thirds  of  the  blossoms  were  killed."    Mr.  Bryan 

''so  Btates  that  if  these  insects  deposit  eggs  in  the  punctures  they 

'"^e,  tiiey  fail  to  hatch  in  almost  every  instance.    On  searching  a 

Neighboring  pat«h  of  strawberry  plants,  he  "failed  to         Fig. 3. 

f'O'ianyof  these  small  cnrculios."  The  insect  sent  proved    ,^     ^^_ 

™^be  Anthonomvs  s^natua.  Say,  {bi»ignatm  of  Schiinher,)     j.'A'/ 

j^JS-  3,)  and  as  yet  must  be  extremely  local,  for  although     "''  ^ 

■ulig^Qily  searched  for  in  several  strawberry  beds,  both 

!"  tbis  neighborhood  and  in  Maryland,  not  one  of  these  ( 

H's^ts  conld  be  found.    In  the  specimens  of  blossoms  ' 

^jQred,  no  eggs  or  vestiges  of  larvas  conld  bo  found,  thus 

Q^oviug  that  the  punctures  are  merely  made  for  the  sake      ^  % 

***   feeding  upon  the  plant.    As  this  insect  has  not  yet  been  mentioned 

^  iujaring  the  strawberry,  it  has  been  thought  advisable  to  draw  the , 

"tteution  of  horticulturists  to  Mr.  Bryan's  letter,  since  the  fact  of  this 

i*^tJe  having  injured  his  crop  so  materially  may  perhaps  accouut  for  the 

"^'lore  of  the  strawberry  crop  iu  certain  localities.    This  insect  is  about 

■^*  "inch'in  length;  including  snout,  .15  inch;  oval  in  shape,  the  tho- 

?^*  one-half  the  width  of  the  body;   elytra  or  wiug-covers  reddish 

°^wti,  with  two  large  irregular  ova!  spots  of  a  darker  shade,  margined 

^'^Ih  whitCj  occupying  a  space  a  little  below  the  center  of  each  wing; 

''mer margin  arouud  the  soutellnm  same  color  as  the  spots;  scutellum, 

?^  triangular  spot  between  the  base  of  the  wiug-covers,  white;  thorax, 

P^Ad,'aud  legs  dark  chestnut  brown,  coarsely  punctured;  underside  of 

S^^dy  clothed  with  fine  whitjsh  hairs;  end  ot  abdomen,  reddish  brown, 

■*^ey  vary  much,  some  of  them  being  almost  entirely  without  the  irreg-. 

J^ar  oval  spots  on  the  wing-covers,  and  of  a  nearly  uniform  chestnat- 

WoffB  coh»r. 

The  only  remedy  that  can  be  suggested,  should  these  insects  become 
***  oamerous  as  to  seriously  injure  the  crops,  would  be  to  sweep  a  small 
^et  of  muslin  over  the  flowers  once  or  twice  a  day,  gently,  so  as  not  to 
"•jore  the  flowers,  yet  with  sufBcicnt  force  to  drive  ail  the  beetles  in  or 
^  the  plants  into  the  net,  and  then  burn  or  otherwise  destroy  them. 
Petliaps  lime  or  ashes  dusted  over  the  plants,  when  in  flower,  might 
^*ye  some  efi'ec't  on  them,  and  cause  them  to  leave  the  strawberries  ibr 
^ther  Bowers  more  congenial  to  their  tastes. 

-Although  last  year  a  short  account  waa  given  in  the  annual  report  on  the 
^jestem  Colorado  potato- bag,  or  "  ten-lined  spearman  "  of  Walsh,  ( [Kyry- 
'•'•'affeccm-Iineofa  of  Say,)  the  insect  doesnot  yet  appear  to  be  understood; 
*Qd,  as  many  communications  have  been  sent  to  the  Department  during 
2~^  last  season  stating  that  it  has  appeared  in  Massachasetts,  Peuusyl- 
^itia,  and  other  Eastern  States,  and  as,  in  all  these  instances,  other  aiid 
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totally  differcut  insects  have  been  mistaken  for  it,  it  may  be  well  to  give 
a  slioit  account  of  it  again,  with  fljsnires,  for  the  benefit  of  thoae  farmers 
not  possessing  a  coj)}'  of  the  report  for  1870,  or  that  have  Lad  no  oppor- 
tunity of  seeing  the  insect  or  of  learning  anything  about  its  geueral 
natural  history. 
The  Dori/pfwra  dccem-lmeataj  Colorado,  or  western  ten-lined  potato- 
Fig.  4.  bug,f  Fig.4,)  wasdeseribed  by  Say  in  the  Jonmal  of  the 
Acauemy  of  Natural  Sciences,  in  1823,  aaoccnrriugin 
Missouri  and  Arljansas,  and  was  so  named  from  the 
ten  black  lities  on  its  wing-covers,  five  on  each  side. 
One  of  the  first  notices  of  its  appearance,  as  a  destnic- 
tive  insect,  was  in  1861,  when  Judge  Edgerton  de- 
scribed it  as  being  very'  destructive  to  the  potatoes  in  Iowa;  and,  in  1M2, 
it  was  reported  by  Thomas  Murphy,  of  Atchison,  in  Kansas,  as  doing 
much  damage  to  the  crops,  and  being  very  numerous.    The  insect  is 
said  to  have  first  fed  on  a  species  of  wild  potato,  growing  out  in  thefet 
West,  and  is  stated  to  have  traveled  east  about  three  hundred  andsiity 
miles  in  six  years,  or  at  a  rate  of  about  sixty  miles  a  year.    They  bX^ 
now  said  to  be  found  as  far  north  as  Canada,  as  far  east  as  Obi^h 
and,  acconling  to  some  pa])ers,  (but  doubtful,)  even  in  New  York  atid 
Pennsylvania.     In  1804  Mr.  Walsh  calculated  that,  if  tiot  checkj^ 
they   would   reach   the  Atlantic  States   about    the  year    1880.    T^J 
eggs,  to  the  number  of  seven  hundred  to  twelve  hundred,  are  deposit^ 
on  the  young  leaves  of  the  potato.    These  eggs  fire  attached  by  one  &^^ 
to  the  under  side  of  the  leaves,  usually  in  clusters  of  one  to  two  Aat^^ 
The  larvie  hatch  out  in  a  few  days,  and  feed  from  seventeen  to  tweU*? 
days.    They  then  bury  themselves  in  the  earth,  where  they  change  ii*^ 
pupte,  and  reujain  as  pupaj  from  ten  to  twelve  days,  and  finally  erae^l!® 
from  the  earth  as  i)ertect  beetles  to  deposit  more  eggs  for  a  second  g^^' 
eration.     In  onler  to  give  some  idea  of  their  powers  of  multiplication  i**^^ 
the  injury  effected  by  them,  the  Canadian  Entomologist  states  that  ^ 
their  transformations  are  effected  in  fifty  days,  so  that  the  result    ^ 
a  single  i)air,  if  allowed  to  increase  without  molestation,  would,  in  on^ 
season,  amount  to  over  sixty  millions.    And  Mr.  Walsh,  after  a  (Jal®- 
fill  exanjination  of  facts,  states  that  in  one  year  (18GG)  these  insects  had 
destroye<l  one  an<l  a  quarter  million  dollars'  worth  of  potatoes  in  ond 
Bumll  portion  of  the  United  States  which  came  under  his  observatloli. 
The  insect,  after  laying  its  eggs,  does  not  die  immediately,  Professor 
Daniels,  of  Wisconsin  University,  having  kei)t  a  female  alive  six  weeks 
without  food  alter  she  had  laid  twelve  hundred  eggs.    There  are  said 
to  be  three  broods  annually  in  Missouri  and  Illinois,  the  last  brood  re- 
maining undergrouiHl  all  winter,  and  appearing'  as  perfect  beetles  the 
following  sining.    This  insect  is  stated  to  possess  poisonous  properties 
when  incautiously  hjjndled;  but  the  Canadian  Entomologist  has  beeu 
unable  to  find  any  evidence  of  poisonous  properties,  and  doubts  the  state* 
ment.    It  feeds  upon  the  potato,  tomato,  egg-plant,  thorn-apple,  black 
henbane,  &c.,  &c. 

There  are  several  parasitical  insects  which  destroy  the  Colorado  potato- 
bug,  but  their  numbers  will  not  admit  of  their  being  enumerated  in  this 
article.  Among  the  piincipal  ones  are  several  plan^bugs,  Arma^Bar- 
pactor^  &c. ;  some  beetles,  Lclna^  CoccinellOy  &c.;  a  two- winged  fly,  Tachi- 
nrt,  besides  several  other  insects  which  prey  upon  it  in  the  larval  statei 
and  serve  essentially  to  lessen  the  number  of  these  pests.  These  insects 
ft]  ould  by  all  means  be  protected  in  the  potato-fields,  and  suffered  to 
increase.    The  larva  of  the  Colorado  potato-bug  is  at  first  dark  reddiah- 
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Init  becomes  paler,  and  brightens  as  it  matures.  The  head  is 
nd  it  has  a  ring  of  black  on  the  first  segment  of  its  body,  and 
8  of  black  »i)ots  on  each  side.  The  perfect  insect  is  about  half 
in  lenffth,  of  a  thick,  oval  shape,  and  of  a  yellowish  cream-color, 
I  lines  running  lengthwise  down  the  wing-covers.    The 

toorax  are  of  an  orange-brown  color,  spotted  and  marked  with 
mere  is  another  insect  closely  resembling  the  true  Colorado  bug 
coloration,  and  markings.    This  is  called  the  Doryphorajuncta^ 

Fie  5  ^   ^^'  ^')  ^°^  ®^y  ^®  distinguished  by  having  the 

second  and  third  stripes  always  united  behind, 
and  sometimes  before,  giving  it  the  api^earance  of 
having  only  eight  6trii)es  instead  of  ten  on  the 
wing-covers.  This  insect  has  not  yet  been  re- 
ported as  having  done  any  material  injury  to  the 
potato,  although  in  Alabama  it  has  been  said  to 
injure  the  potato  slightly,  and  is  found  in  Mary- 
land,  Virginia,  and  South  Carolina,  feeding  on  the 
Solanum  caroUnensej  and  sometimes  injures  egg- 
the  South.  A  second  insect,  the  three-lined  potato-beetle, 
ilineataj)  (Fig.  G,)  has  also  recently  been  mis-  Fig.  6. 
•  the  Colorado  bug,  but  may  readily  be  recog- 
its  smaller  size,  more  elongate  form,  and  having 
je  longitudinal  black  lines  on  its  reddish-yellow 
ers.  The  larva  may  also  readily  be  distin- 
l>y  its  habit  of  carrying  a  disgusting  mass  of  excrement  on  its 
i  by  its  smaller  size.  Some  of  thecantharides,  Epicaxita  vittata^ 
nd  lenmiscataj  are  also  sometimes  confounded  witb  the  Colorado 
beetle  by  farmers;  aud,although  they  are  striped  in  a  similar 
^  manner  on  their  wiug.covers,  tbey  may  be  known  by  their  much 
narrower  and  elongate  form  and  narrow  thorax.  The  Col- 
orado bugs  are  partial  to  certain  varietie9  of  potatoes,  such 
as  tbo  Mercer,  Shaker,  Pinkeye,  &c.,  avoiding  as  much  as 
^  possible  the  Peacliblow,  Early  Rose,  Peerless,  Chili,  &c., 
\  when  other  varieties  are  to  be  obtained, 
emedy.  Professor  Verrill  recommends  Paris  green,  mixed  with 
twelve  parts  of  wheat  tlour,  or  with  three  parts  of  wood  ashes, 
ited  over  the  plants  when  wet  with  dew  ;  he,  however,  prudently 
It  may  be  questioned  whether  it  is  safe  or  advisable  to  mix 
IS  mineral  ))oisous  with  the  soil,  for  the  arsenic  and  copper  will 
n  the  earth,  or  may  be  absorbed  by  growing  vegetables,  or 
«chief  in  other  ways."^  The  American  Entomologist  also  states 
iris  green  (arseuite  of  copper)  is  a  slow  but  dangerous  poison  j 
\i  dusting  plants  with  it  the  greatest  care  should  be  exercised, 
he  wind  may  not  carry  it  toward  the  person  of  the  operator, 
lay  injure  the  soil  if  used  repeatedly.'^  In  proof  of  this,  peas 
at  the  Department  of  Agriculture,  in  soil  mixed  with  Paris 
Jtted  immediately  and  woukl  not  germinate,  while  those  in 
rated  soil  grew  finely  and  flourished,  but  died  immediately 
usplanted  into  the  soil  mixed  with  Paris  green.  This  dauger- 
dy  has  already  been  used  to  such  an  extent  that  in  an  entomo- 
aper  it  is  stated  that  1,200  |>ouuds  has  been  sold  in  one  season 
:)S8e,  Wisconsin,  for  the  destruction  of  these  potato-bugs.  Pro- 
ook,  of  Michigan  Agricultural  College,  reports  that  some  of 
:ato-viues  and  egg-plants  were  totally  ruined  by  a  too  free  use 
green  mixed  iu  the  proportion  of  one  part  of  the  mineral  to 
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five  parts  of  flour.     Mr.  H.  H.  McAfee,  snperintendent  of  the  exp 
mental  farm  of  the  University  of  Wisconsin,  disapproves  of  the 
Pans  green  on  account  of  its  poisonous  properties,  and  rec<     ne 
hand-picking  and  destroying  the  beetles  when  they  first  app      ;  ue ^ 
states  that  the  potatoes  are  often  watery,  rank,  and  of  a  uad  fla 
where  the  Paris  green  has  been  used.    Mr.  Riley  says :  "  Watch  foi 
destroy  early  beetles,  and  ensnare  as  many  as  you  can  by  making 
heaps  of  potatoes  in  the  field  planted;  to  these  the  beetles  wm 
attracted  for  food,  and  may  readily  be  killed  in  the  morning.''    P 
green,  (Scheele's  green,)  he  states,  if  used  too  abundantly,  will  kill 
vines,  and  recommends  it  to  be  used  with  six  to  twelve  parts  of  fl 
ashes,  plaster,  or  slaked  lime.    He  also  says  it  is  highly  Improbable  1 
any  substance,  sprinkled  either  on  the  vines  or  on  the  ground,  will  i 
accompany  to  the  table  a  vegetable  that  develops  under  ground;  • 
other  words,  that  the  arsenic  cannot  be  absorbed  by  the  plant  to  i 
the  root  in  any  degree  poisonous.    The  Canadian  Entomolog: 
recommends  Paris  green,  mixed  with  flour,  ashes,  or  air-slaked  lime, 
states  that  flour  is  much  the  best  when  mixed  in  the  proportion  of 
part  of  Paris  green,  by  weight,  to  ten  or  twelve  parts  of  flour,  di 
over  the  plants  when  the  dew  is  on  the  foliage,  from  an  ordinary  li 
dredge.  Three  pounds  of  Paris  green  to  thirty  or  thirty-six  pounds  off 
is  sufficient  for  an  acre  of  potatoes.    It  also  states  that  it  is  not  dan 
ous  if  carefully  used. 

Several  substitutes  for  Paris  green  are  also  mentioned,  among  t\ 
arsenic  itself,  (arsenious  acid,)  which  may  be  used  in  the  proportio 
one  ounce  to  a  pound  of  flour,  but  it  should  be  colored  black  with 
coal  or  some  other  coloring  matter,  to  lessen  risk  of  accident  from 
Powdered  cobalt,  or  fly  poison,  was  also  tes1;ed,  but  it  is  a  much  dei 
remedy.    Bluestone  (sulphate  of  copper)  solution  injured  neither  b 
nor  plant.    Bichromate  of  potash,  dQssdlved  in  water,  killed  insects 
plants.    Powdered  hellebore  had   a  perceptible   eftect.    Carbolaft 
lime   varies   much   in   composition   and  character;    some  of  it 
partially  successful  with  the  larvse,  but  doubtful  with  the  perfect  ii 
Ashes  and  air-slaked  lime  gave  no  perceptible  results. 

In  summing  up  all  the  evidence  on  the  subject  of  remedies,  it  app< 
that  hand-picking,  especially  very  early  in  the  season,  when  the  in 
first  appear,   and  before   they  have   had   time  to  lay  their  eggi 
highly  advantageous,  and  that  the  use  of  Paris  green  is  recomm 
by  the  best  authorities;  but  that,  when  using  this  dangerous  p< 
the  greatest  care  should  be  taken  when  dusting  the  plants  that  nou 
it  is  carried  by  the  wind  on  the  person  of  the  operator,  or  on 
neighbor's  fruit,  vegetables,  or  forage  crops,   and  that  it  shoulc 
mixed  with  at  least  ten  to  twelve  parts  of  flour,  plaster,  or  some  o 
material,  and  that  an  overdose  is  apt  to  kill  the  plants,  besides  lea^ 
fib  residuum  in  the  soil  which  may  prove  injurious  to  the  crops. 

Dr.  E.  Foster,  of  Louisville,  Mississippi,  sent  a  number  of  insecl 

the  Department  for  identification,  which  he  stated  were  very  injur 

Fig.  8.         ^^  ^^®  egg-plants.    These,  on  examination,  proved  t 

the  margined  blister-fly,  JEpicauta  marginata^  (cineri 

Leconte,)  (Fig.  8.)  This  fact  is  merely  mentioned  her 

the  insect  generally  feeds  on  the  butter-cup,  potato, 

and  has  not  hitherto  been  mentioned  as  injuring 

egg-plant;  it  is  very  likely,  however,  as  the  egg-f 

and  potato  are  related,  and  both  of  these  plants  be 

to  the  family  of  the  Solanacece. 

Another  correspondent  writes  that  after  the  : 

had  killed  the  vines,  he  observed  numbers  of  the  striped  cat 
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ber-beetle,  IHalm>tiea  vittata,  (Fig.  9,)  gathered  together  on  the  fntib 
of  the  potnpkin  and  squash  which  remained  on  the  ground,  and  Fig.o. 
he  snggiKts^at  if  they  do  so  every  fall  it  would  be  a  good  plan  ->»^ 
to  leave  them  a  few  soft  pumpkins,  and  then  go  around  every  day  'VXr 
and  kill  the  insects  gathered  upon  tii^m,  and  thus  lessen  their  nnm-  ^^W^ 
bersfor  tiie  next  spnng.  This  plan  might  also  be  nsed  to  advantage  with 
the  common  sqnash-bug,  [Qonocema  tristi«  of  De  Geer.)  It  in  at  least 
worthy  of  trial. 
Ho  new  remedies  have  been  snggested  for  the  destruction  of  the  plum- 
•  cnrcnlio,  but  many  of  onr  correspondents  speak  highly  of  having  plum- 
orchards  fenced  in  and  made  a  pasture  for  hogs,  taking  care,  however, 
tiat  the  plum-trees  shall  be  protected  by  stakes  from  injui'ies  caused  by 
the  swine  rubbing  against  the  trunks.  The  so-called  "  lUnsom  remedy," 
laying  chips  or  pieces  of  bark  close  around  the  tree  early  in  the  season, 
viiCD  the  curculio  first  issues  from  the  ground,  under  which  they  seek  . 
shelter  during  cold  nights,  and  from  whence  they  cau  readily  be  taken 
carl;  the  nest  morning  and  killed,  would  no  doubt  serve  to  diminish 
tlieir  D ambers  early  in  the  spring;  but  we  shall  have  to  rely  on  shaking 
the  trees  into  a  curculio-catcher,  or  the  bog-pasture  system  later  in  the 
BDminer,  or  at  least  notil  the  two  parasitic  four-winged  ichneumon  flies 
{SgiUpktu  curculionis  of  Fitch,  and  Porizon  conotrackcli  of  Kiley)  have 
multiplied  to  such  an  extent  as  to  be  really  of  moch  utility. 

A  letter  written  in  June,  from  Mr,  Alexander  S.  Taylor,  of  Santa  Bar- 
|»Ta,Califomia,  givesa very  interesting  accountoftheravages  committed 
in  that  State  by  the  Pacific  migratory  locust  or  grasshopper,  which  he 
*nDneoQ8ly  supposed  to  be  merely  a  variety  of  Caloptenug  spretus,  ( IThler,) 
Iratifhich  has  been  decided  to  he  (Edipoda  atrox  of  Suadder,  (Fig.  10,)  by 
Eev,  CjTUs  Thomas,  who  has  made  this  family  bis  especial  study.  Mr. 
Taylor  writes  that  "  this  year  the  insect  ap-  p,g  lo 

PSWed  simultaneously  in  the  Salinas,  and  in  San 
Joaquin,  Lod  Angeles,  Sacramento,  and  Santa 
^bara  Counties,  in  May  and  June."  In  Mr. 
Scodder's  notes  on  the  Orthoptera  collected  by 
Havden's  Geological  Survey  in  Nebraska,  we 
^  the  species  mentioned  and  described,  and 
uthesanie  article  Mr.  Scndder  gives  tjootations^ 
^om  Mr.  Taylor  in  the  Smithsonian  Report  for  • 
^^  and  from  the  California  Farmer,  of  Jan- 
""y  15,  the  same  year,  from  which  it  appears 
"■at  the  insect  was  exceedingly  nnuierous  and  destructive  before  the 
^Meut  season.  In  July,  1S65,  the  Saeramento  Uuion  stated  that  for 
StWut  three  hours  iu  the  middle  of  the  day  the  air,  at  an  elevation  ot 
••wut  two  hundred  feet,  was  literally  thick  with  them,  and  great  onmbers 
«"  in  the  streets,  absolutely  taking  the  city  by  storm ;  they  then 
Eoomenced  their  wholesale  destruction  of  everything  green  in  the 
"^ghborhood,  theii-  flight  en  masse  resembled  a  thick  snow-storm,  and 
^Or  depredations  the  sweep  of  a  scythe.  In  the  year  1855,  in  the 
"Wth  Sacramento  Mountains,  they  are  said  to  have  been  "  as  thick  in 
tie  heavens  as  flakes  of  snow  in  a  wiutry  storm,"  and  in  the  Saera- 
Btnto  Valley, "  whole  orchards,  gardens,  and  vineyards  were  consumed 
tiytbcm;  entire  fields  of  young  grain,  of  crops,  and  vegetables,  were 
eaten  up  witbiu  the  space  of  a  single  day,  leaving  the  ground  like  a 
willed,  blackened  desert,  and  in  some  parts  of  tJie  valley,  they  annoyed 
the  passengers  and  horses  of  the  public  stages  to  such  an  extent  as  to 
esose  the  greatest  inconvenienoe,  and  appear,  in  some  cases,  to  have 
positively  «adaiigered  homon  life." 
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A  gentleman  i-esiding  in  Colasa  Coaoty,  in  tlie  Saoramento  VbII^jUl 
thesmnmor  of  1855,  informed  Mr.  Taylor  "tbat  these  insects  appeired 
to  rise  out  of  the  eafitera  boandary  oJ  the  valley,  where  it  is  htrt,  dry, 
and  sauOy,  an<l  that  on  some  days  tbey  Qlled  the  air  so  ae  to  obscure  t£e 
snu;  they  consumed  all  garden  vegt^tables,  the  leaves  nud  bark  of  Che 
cldcr-tifu,  and  the  yonng  leaves  and  bark  of  the  small  bi-anuhea  of  eat 
tonwood,  willon,  nnd  even  the  soft  green  parts  of  tlie  tules  or  bnlm^M 
in  Stony  Oieek.  In  Colnsa  County  their  dead  bellies  were  seen,  atom 
time,  eumpletely  covering  the  surtiave  of  the  water  for  miles  in  extut. 
In  some  parts  of  tbo  valley  they  ate  through  gauze  and  textile  coreringl . 
of  all  kinds,  wMuU  liad  been  osed  to  slueld  animals  and  plants  fiw 
their  attacks." 

From  Mr.  Tnylor's  account  iu  the  Smithsonian  Report  for  1858,  it  ap- 
pears ihdt  there  are  at  teat<t  three  species  of  grassbo[)pers  or  IocbM 
iu  Galifuruia  and  Uregou  which  are  very  injurious  to  the  crops,  butu 
there  are  no  names  or  accnrate  descriptions  given,  it  is  extremely  pro- 
blemsitical  wbiuh  of  them  it  is  that  does  the  most  iiijury.  At  die  Bame 
time  his  letters  were  written  to  the  Dei)artment,  however,  be  sent  t*D 
bottles  of  the  inacet  figured  (see  Fig.  lU)  as  apeeimens  of  the  grassboppcs 
he  wrote  about,  and  uametl  them  the  Pacific  migratory  locust,  auJ  b6 
says  it  is  undoubtedly  an  indigenous  species,  as  it  was  known  totiie 
early  colonists  and  missionaries  as  far  back  as  1730. 

This  grasslioppcr,  or  htcust,  is  a  little  over  an  inch  in  length ;  is  of  a 
pale  browuimb-yellMw  color,  with  several  small,  ronndiab,  brown  spoUU 
and  a  large  brownish  maik  on  the  upper  wings,  and  a  dark  fuscons  Bptn 
bebind  the  eye.  It  bears  a  very  strong  resemblance  to  (Edxpoda  pei** 
cMd  (SuucULJof  New  England.  Indeed,  had  these  locusts  not  com6  GroA 
Oaltfornia  direct,  and  from  good  authority,  they  might  readily  have  been 
mistaken  for  the  last-named  iusect.  It  does  not  ap|)ear  that  any  step> 
have  yet  been  taken  to  destroy  these  insects  in  California,  but  the  wiM 
remedies  uRed  for  destroying  the  Caloptenva  apretus,  (Uhler,)  or  hataftJ* 
grasshopiior,  might  bo  adopted.  It  is  of  gieat  importance  to  And  o^ 
where  tuey  live  when  young  and  in  the  wingless  state,  as  it  is  at  thi* 
time— or.  when  iu  tbc  egg,  just  below  the  surfa<;o  of  the  caith — that  tjitf 
may  be  destroyed  most  i-eadily. 
There  are  three  grasshoppers  or  locusts  very  similar  iu  size  and  fontfi 
Fig.  la.  now  known  greatly  to  injure  the  crops  in  tb* 

ljuitc<l  States,  and  we  give  figures  of  them  all 
in  order  that  our  readers  may  be  able  to  recog- 
nize them.  First  is  the  Calapteam  tprOuM, 
Uhler,  (Fig.  11,)  or  western  speues,  (Agria. 
Kep.  1870,  p.  76,)  ^„.,  ,, 

commonly  known 
^  as  the  hateful 
'  grasshopper,  and 
found  in  the 
'^■^-  States westof  the 
Mississippi,  and  iu  the  Rocky  Mountains, 
iu  immense  swarms,  and  which  is  distin- 
guished by  its  length  of  wing  trom  the 
second,  or  common  euNtern  species,  Calop-  '. 
tciiim  fejiiur-rHlinim,  liar.,  (Fig.  12 :)  the 
red-legged  gniKsliopper,  winch  bas  shorter 
wings,  but  otherwise  is  almost  Identically 
the  same  as  the  above;  and  lastly,  (Edijpoda  a4rox,  (8cucUl..>  tVte  Paeiflo 
species,  (Fig.  10,)  mentioned  above. 
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niDon  vitb  tbe  grasaliopprrs  irliioh  are  so  DumrroiiH  and  de- 

II     tn  the  Western  States,  there  is  another  orthopteresa  insect 

II        ps  in  nptold  numbers  in  Sontliem  Idaho  au<i  Utah,  and  is 

-  cue  oommon  name  of  "  cricket."    This  is  the  Anabrwi  simpfex 

ann,  (Pis- 13,)  and  is  mentioned  iu  Stansburj's  Gitat  Salt  Cake 

Bev.  Oyrus  Thomas,  who  bus  studied  the  habits  of  tbig 

ui  uiaii,  states  that  it  is  founa  on  tbe  ground  Id  immeuse  swarms^ 

tMt  in   two  infitunflei:)  be  has  seen  armies  of  tbem  at  least  two 

ttd  to  three  boodred  yards  in  width,  packed  ulosely  together, 

Fig.  13. 


acroas  tbe  road,  apparently  in  searcb  of  water,  as  tbere  was  a 
-ahortdiHtaneeiii  tbe  direction  in  wbicb  they  were  going,  Tbevegft- 
1  of  tbe  neighborhood  was  coarse  grass,  but  Mr.  Thomas  slates  that 
aid  Dot  say  [tositively  as  to  their  eating  it  or  damngiug  the  vegetar 
i^oycousiderable  ex  teut,  although  it  isbigbly  probable  that  they  do, 
'  appe-ar  to  be  almost  omnivorous,  colleotiug  in  great  numbers  oa 

g  dropped  by  horses,  and  feeding  upon  it.  Iu  several  instances 
were  obiser^•ed  catching  and  eating  tbe  Cicadas,  which  were  also  in 

B  numbers  on  tbe  bushes.  The  eggs  are  laid  in  tbe  open  plains, 
D  the  act  of  deposition  tbe  oviimsitor  of  the  female  is  placed  iu  an 

perpendicular  position,  being  inserted  into  tbe  earth  nearly  its 
'  length. 

James  I\rcKnight,  who  lives  in  Salt  iJake  City,  states  that 
tbe  Mormons  firtit  emigrated  to  Utah  this  cricket  apjieared  in 
Dse  swarms,  destroying  their  whole  cro)>s  of  wheat,  &c.,  and  that 
ecoud  year  tbey  aiso  ap[ieare<l,  but  providentially,  or  miracu- 
',  as  it  was  deemed  by  the  Mormons,  vast  flocks  or  white  gulls 
nly  appeared  and  destroyed  tbe  crickets  to  such  an  ext«ut  as 
oo»t  eradicate  them  for  the  time  being,  thus  saving  the  i-emaiu- 
'the  crop,  upon  which  alone  the  hulfstarved  Mormons  had  to  rely 
>d  lor  the  next  season.  Since  that  time  these  birds  are  held  almost 
I  in  Utah.    This  so-culled  cricket,  Anabrvs  simplex,  oau  readily  be 

isbcd  from  another  brown  cricketrlike  iusect,  which  also  inhabits 
Jdeopnylla  robv«ta,  which  diit'ers  from  the  first-mcutioned  by  being 

hogauy  color,  aud  by  haviug  .sharp  spines  on  the  under  side  of 

eiior  thighs.     It  is  never  8o  numerous,  but  being  found  m  the 

ction  of  country  these  dilfereiit  insects  have  been  frequently 
inded  by  the  common  people,    Tbese  "crickets"  are  eaten  by  tJio 

Indians,  goneroljy  roasted  and  pounded  into  a  coiu^e-graioed 
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meal,  a.  sample  of  ^rbich,  fivm  Camp  Harney,  Oregon,  is  on  ezh 
in  the  museum  of  tLe  Department,  know  as  "  pnlvorized  cri 
among  whicb  the  heads  and  legs  of  Andbrus  simplex  are  very  abnu 

In  an  agricultural  journal  a  notice  appears  that  "  a  machine  baa  u 
invented  at  Salt  Lake  City  to  kill  grasshopers,  the  great  pest  of  ti 
region,  and  cousists  of  a  frame  drawn  by  two  horses,  baving  an  a^ 
projectiug  forward  close  to  the  ground  to  scrape  ap  the  locusts,  witai 
hood  above  it,  forming  a  box,  open  in  front.    At  the  rear  of  tbe  mi 
,  is  a  pair  of  rollers  geared  together,  the  upper  one  driven  by  tbe      ijiux 
wheels,  of  which  it  forms  the  axle.     Whatever  finds  its  i        >>i(0 
front  of  the  machine  is  passed  between  these  rollers  anu  t 
destroyed."    Such  a  machine  might  be  of  utility  where  the  iqjury 
by  grasshoppers  wonld  warrant  tbe  expenditure  necessary  to  makeu 
but  iu  order  to  be  of  much  use,  it  should  bo  constructed  so  that 
insects  once  swept  into  tbe  moath  of  the  machine  could  not  e 
again.    This  might  be  accomplished  by  making  the  opening  iu  froMO 
doable  cloth,  the  inner  not  or  bag  being  much  shallower  than  the  at 
one,  and  ending  in  a  small  opening  into  the  main  bag  like  a  fish-i^M 
The  insects  should  then  be  forced  to  pass  between  the  rollers  by  me 
of  something  like  a  revolving  scraper,  or  they  would  be  very  apt  to 
up  in  the  hinder  end  of  tbe  machine,  and  not  pass  between  the  rou 
at  all.    For  tbe  flying  grasshoppers,  such  as  Caloptenxis  apretus, 
mention<-d  before,  it  might  be  advisable  to  use  the  machine  whentae, 
are  yet  in  the  larva  or  pupa  state,  and  before  they  acquire  ^\iDgs,  b. 
means  of  which  they  would  be  able  to  escape  being  swept  ipto 
month  of  the  macbiue. 

Two  full-grown  specimens,  male  and  female,  of  a  very  singular  an 
apparently  new  orthopterous  iusect,  somewhat  resembling  the  Ow 
oepkalus  eiisijjer,  or  conical  headed  sword-bearer,  of  Harris,  (figtired  0 
page  KM,  1862  edition,}  aud  named  by  Eev.  Cyrus  Thomas,  0 
p^ra  maeronata,  (Fig.  14,)  were  taken  alive  in  the  green-booae  ot 

Fig.  1-1. 


Department  of  Agriculture,  iu  August  and  September,  by  Mr.  J.  I 
BrummeL  A  short  time  previous  two  half-gi-own  larvae  were  found,  1 
died  soon  after  beiug  captured;  aud  the  remains  of  a  fitWi  fnU-gron 
imago  were  found,  when  cleaning  out  tbe  flowerpots  iu  tbe  wint 
These  insects  bad  injured  the  leaves  of  the  cofl'ee-plants,  rose-apples,  i 
bananas  in  the  green-house,  much  in  tbe  same  mtinner  as  is  done  i 
our  native  katydids,  by  eating  holes  in  the  lea^'es  and  by  gnawing  awi 
the  edges.  Their  jaws  were  remarkably  strong  and  shaqi,  and  wht 
incautiously  haodlcd  these  insects  bit  so  severely  as  to  draw  bloo 
The  male  insect  was  about  1.75  inch  in  length  from  tbe  tip  of  the  coi 
or  bom  on  its  forehead  to  the  end  of  its*wing-covers  when  closed.  TI 
lemalb  measured  3.05  inches  to  Che  end  of  Uie  ovipositor,  which  i 
was  at  least  1.25  in  length.    The  general  color  of  both  male  and  i    u 
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a  ligrbt  pea-green,  and  the  wrings  were  delicately  veined  with  dis- 
nerves  resembling  the  venation  of  some  leaves.  A  very  marked 
ittuire  in  this  insect,  when  alive,  is  that  the  labrnm  and  clypens  are 
t  yellow,  contrasting  strongly  with  the  jet  black  of  the  mandibles,' 
rmv^,  together  with  the  cone  or  horn  on  tlie  top  of  its  head,  gives  it 
k  very  remarkable  appearance.  This  cone  or  horn,  which  is  placed  ob- 
iq^ely  upward  on  the  top  of  its  forehead,  forming  a  line  with  the  face, 
s  yeUow  beneath,  black  at  the  tip,  and  ends  in  an  acute  point,  which 

8  somewhat  bent  downward  at  its  summit.  No  insect  resembling  it 
laving  hitherto  been  found  in  this  neighborhood,  there  is  but  little 
loabt  bat  that  it  has  lately  been  imported  with  or  on  some  foreign 

s  sent  from  South  America  or  the  West  Indies,  and  as  many  exotic 
cs  were  sent  by  Mrs.  Mechling  from  Balize,  British  Honduras,  it  is 
probable  that  this  grasshopper  came  in  the  egg  state  on  some  of  the 
s  from  that  locality,  and  was  hatched  out  last  summer  in  the  green- 
it        This  fact  alone  admonishes  us  how  careful  we  should  be  when  im- 
inif  new  and  valuable  plants  from  abroad,  for  if  a  large  insect,  nearly 
m         8  in  length  and  fully  the  size  of  a  katydid,  can  be  so  easily  intro- 
u,  oow  much  more  readily  the  small  and  inconspicuous  noxious  in- 
hidden  under  the  bark  would  be  likely  to  escai>e  notice  until  they 
)erpetnated  their  species  so  as  to  become  partially  naturalized  and 
)U8  to  our  plants.    There  is  no  danger,  however,  that  this  grass- 
will  spread,  as  it  is  apparently  very  tender  and  accustomed  to  a 
J    eal  climate,  and  "most  probably  would  not  withstand  the  rigor  of  our 
irs  in  the  open  air,  and  as  all  were  killed,  or  caught  as  soon  as  seen 
ae  green-house,  there  are  probably  none  left  to  perpetuate  their  race, 
nr.  Thomas  has  described  this  insect  under  the  name  of  Copiophora 
nataj  in  the  Canadian  Entomologist  for  Januaiy,  1872,  and  gives 
II      his  opinion  that  it  approaches  nearer  0.  cornuta^  found  at  Para, 
Amerioa,  or  (7.  graciliH  at  Napo  or  Maranon,  than  any  other 
of  which  he  has  knowledge, 
la  connection  with  the  subject  of  introducing  new  tiuemies  to  plants 
M  vegetation  in  general  from  abroad,  it  may  be  advisable  to  mention 
at  the  present  time  a  very  large  and  apparently  new  species  of 
i-woi»m,  thought  to  have  been  fli*st  introduced  in  the  earth  in  which 
>*     Japanese  plants  were  imported  in  the  expedition  under  Oommo- 
e  Ferry,  has  increased  and  multiplied  in  the  hot-houses  so  much  as 
laim  become  a  veritable  nuisance.    This  worm  is  probably  the  same 
•ttoDed  in  the  English  Gardener's  Chronicle  of  April  24,  18G9,  by  D. 
^'  ftsh,  F.  E.  H.  S.,  under  the  name  of  the  eel- worm ;  its  habi.ts  "and 
ranee  being  almost  identical  with  that  in  the  hot-houses  of  the 
tmeut  of  Agriculture.   Mr.  Fish,  after  stating  that  it  is  very  in- 
'         to  plants  in  pots,  and  had  been  known  for  twenty  years,  says 
It  is  "  probably  a  tropical  relation  of  the  common  earth-worm,  as 
*  cannot  live  out  of  doors  in  the  climate  of  England,  and  scarcely  sub- 
\  in  a  green-house,  but  revels  in  the  temperature  of  a  plant-stove  or 
ous  house;  it  differs  from  the  common  worm  in  its  modQ  of  lo- 
aon  and  in  several  of  its  habits.    It  comes  out  at  night  on  walls, 
floors,  &c.,  and  is  as  quick  a^  an  adder  or  serpent  in  its  move- 
B  when  disturbed  ;  it  seems  impossible  to  eradicate  it,  and  it  ap- 
to  breed  with  extraordinary  rapidity,  and  ip  endowed  with  great 
liar  i>ower,  so  much  so  that  it  is  somewhat  difficult  to  hold  a  large 
;imen  between  the  finger  and  thumb.    Lime-water,  which  is  a  sov- 
I  remedy  against  our  common  earth-worm,  appears  to  have  little  in- 
6  on  it,  and  the  only  effective  means  of  destruction  is  to  turn  out 

9  I  from  the  pot  and  catch  and  kill  the  intruder,  taking  care,  how- 
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ever,  not  to  knock  or  jar  tbe  plant,  as  tbis  wortn,  iaat«ad  of  comi 
the  siirfiice  on  being  disturbed,  like  tbe  common  worm,  will  instanu, 
cede  to  t.lie  center  of  the  ball  of  eartb  aud  remain  tbere  uudiaturbed,'' 
a  later  number  of  the  Gardener's  Chrooicle  tor  ISTl,  page  408, 
Bdird  speaks  of  a  worm  nnder  the   name  of  3lega£eole3i  {Pen 
diff'nngem,  found  in  three  different  gardeps   in  England  in  hot-a 
houses,  which  is  probably  tho  same  worm  as  the  "  eel-worm"  re&rm 
by  Mr.  Fish. 

Notbiiig  of  consequence  baa  been  added  t»  our  knowledge  of 
natural  histoiy  of  the  wUito  cabbdite  butter-fly,  ^Pierts  rapte,  Ui 
Pj     j5  Fig.  15,  mentioned  in  our  last 

port,  with  tbe  exception  tibat 
Ft'tcii  states  that  it  ^eds  its  i 
onlj*  three  times,  and  be  doi 
wheLher  it    was   iutrodaced 
.  Ganatia  in  the  egg  state,  aa  & 
erly  stilted,  but  thinks  it  was| 
ably  imported  as  young  ca 
lars,  as   lie  fiays  tlie  insect  > 
not  remain  in  the  egg  state  I 
enough  to  rnmain  uohatcbed  at 
end  of  the  %'o,vage.  Ilo  recou 
as  the  most  c.ffeutaal  means  w  i 
troying   tbeui    tho  employ) 
cbildi'en  to  capture  tho  butteiHieti  iu  a  gauze  net' as  they  come  » 
the  cabbage  lot,  and  entrapping  tbe  pupte  under  l-oards  placed  i 
posely  near  the  plants  and  elevated  two  or  three  iuchei'f  above  tbe 
these  boards  should  be  examined  every  few  days  and  the  pupie  i 
made  up  uinlemoatb  can  readily  be  destroyed.    Br.  Fitch  also  says  i 
notwithstanding  Mr.  Itiley  states  tbut  while  hellebore  will  kill  tli 
worms  if  sprinkled  over  them,  he  has  tried  it,  and,  although  hell 
is  effectual  for  tho  lar^ai  of  saw-flics  (such  aa  tbe  gooseberry  ^r  eurr 
worm)  tbe  larvae  of  Lepidoptera  are  unaflected  by  it.     While  hell 
certainly  produces  purgation  when  tbe  worms  eat  it,  but  the.v  a 
recover;  so  it  is  coucluded  that  cai>tunng  the  butterflies,  uenrcMu]^ 
their  egge,larva),  and  pupEO,  and  destroying  them  when  and  wlia 
found,  are  the  only  cifeotual  means  of  saving  the  cabbage  crop,    t 
injurious  insect  is  said  to  have  been  captured  in  Baltimore,  Maryls 
laE>tautumn,aud,if  so,  proves  that  it  is  progressing  ra|)idly  to  the 
There  are  two  or  more  parasitic  flies  which  serve  to  keep  this  pe 
check  in  Europe,  aud  Dr.  Fitch  meutioDS  two  spiders,  Tlieriiiion  m 
Steffi  and  kypophyilum,  which  live  under  the  leaves  and  feed  upoQ 
joung  worms. 

Complaints  have  been  made  by  correspondents  in  New  York  and  J 
Jersey  of  the  injury  done  to  cabbage  in  tho  autumn  by  tho  attack 
another  insect,  a  small  green  caterp'Harj  that  eats  holes  in  tho  ot 
leaves,  sometimes  riddling  thorn  like  a  sieve.  The  caterpillar  is  ah 
I'iff,  IG.  0.35  of  an  inch  in  length,  cylindrical  in  form,  thickened 
"TITfH"*"   the  middle,  and  of  a  green  color.    The  moth  produced  froi 

_^ _  I  was  named  Plvtella  Hmbipenella  by  Clemens,  (Fig.  10,)  i 

"^"Ullifc*"    is  described  by  Dr.  Pitch,  in  the  New  Yorli  State  lieport 

'^  ^  1853,  page  874,  as  the  cabbage-moth,  Cerostoma  brasaicella,  i 

^WC^  is  closely  allied  to  (if  not  synonymous  with)  Piutclla  xylog. 

js,   r     Linn.,  in    Europe,  and,   if   so,   is  another  imported  ii 

A    K     When  diatnrbed  this  caterpillar  drops  from  tbe  plant, 

sospeuds  itself  by  meana  of  a  sUkea  thread.    There  aio  at  least  1 
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broods  in  ooe  season  in  the  more  soathem  States.  In  the  fall  of 
1670  it  was  ()1entiful  in  parts  of  Maryland,  riddling  the  cabbages  very 
serioasly.  The  pupa  is  formed  in  a  beautifully-constructed  cocoon, 
woven  of  silk-like  delicate  oi)en  net-work  on  the  leaves,  and  remains  a 
pupa  in  the  cocoon  only  a  few  days.  The  perfect  insect  is  a  small  moth, 
with  the  upper  wings  of  an  ash-gray  cohn*,  freckled  on  the  disk  and 
apex  with  black  dots,  and  having  a  white  stripe  on  the  inner  margin. 
•  The  under  wings  are  ash-gray.  Washing  or  syringing  the  plants  with 
whale-oil  6oai)-suds  or  strong  solutions  of  tobacco- water,  would  no 
doubt  heof  use  if  a  disagreeable  flavor  was  not  given  to  the  cabbage,  which 
should  be  subjected  to  a  thorough  washing  before  using.  The  insect  is 
subject  to  the  attacks  of  a  minute  ichneumon  lly;  and  the  two  6i)iders, 
Theridian  hrassicce  and  hypophyllum^  mentioned  by  Dr.  Fitch  in  connec- 
tion with  the  white-cabbage  butterfly,  will  also,  no  doubt,  be  of  service 
in  destroying  the  small  cateq>illars. 

AcateqHllar  iiguring  the  foliage  of  the  lilac  haH  been  described  by 
Dr.  Fitch  under  the  name  of  the  lilac  measuring- warm.  The  moth  pro- 
dacttl  from  it  is  the  Prioeycla  armataria  of  EL.  SchaeflTer.  The  larva, 
which  is  a  dark-brown  measuring^ worm,  one  to  one  and  a  quarter  inches 
in  length,  resc*uibles  a  dry  twig,  and  has  three  bright-yellow  spots  on 
each  «ide  of  the  hind  part  of  its  body.  It  is  found  in  August  and  Sep- 
tember, and  feeds  on  the  lilac,  eating  only  by  night;  during  the  day  re- 
mains motionless,  hanging  head  downward  from  the  twigs.  It  feeds 
on  the  foliage  from  sis  to  eight  weeks.  The  pupa  is  formed  ui  an  open 
meshed  cocoon,  under  fallen  leaves  and  rubbish  on  the  ground,  and  the 
perfect  insect  api^ears  the  following  June,  and  deposits  its  eggs,  to  the 
number  of  about  seventy -five,  glued  to  the  under  side  of  leaves.  The 
moth  has  scoUoped  wings,  which  are  of  a>  rusty-brown  color,  crossed  for- 
ward of  the  middle  by  an  oblique  brown  band,  and  by  two  blackish  lines 
,   beyond  the  middle. 

In  regard  to  the  cotton  caterpillar,  (Ano\ni8  xyUna^)  there  have  been 
hot  few  complaints  of  injuries  from  corresi>ondeuts,  and  those  came 
Principally  from  twelve  counties  in  Mississippi,  ten  counties  or  parishes 
m  Louimana,  and  from  some  portions  of  Alabama,  Texas,  and  Arkansas. 
On  the  whole,  the  insect  appears  to  have  done  compara4;ively  little  havoc 
during  the  summer  and  autumn  of  1871.  It  has  been  stated  in  some 
of  our  exchanges  that  a  new  method  bas  been  pro{K>3ed  to  exterminate 
this  insect  in  a  wholesale  manner  by  running  a  maebiuc  through  the 
K)W8  which  will  sprinkle  a  liquid  poison  over  the  foliage  of  the  cotton 
plants,  and  thus  destroy  all  the  worms.  Such  an  idea  ajipears  imprac- 
ticable, in  consequence  of  the  difficulty  there  wonld  be  in  running  ii 
machine  of  any  size  through  the  rows  of  closely-planted  cott4)n,  par- 
ticahtfly  if  the  plants  were  in  full  bearing  and  the  bolls  parti;i,lly  open ; 
l^ides  it  would  entail  greiit  ex|)ense  and  labor  on  the  planter  to  pro^jure 
*  sufficient  quantity  of  poison  (and  even  of  water  in  dry  seasons)  to  thor- 
^hiy  sprinkle  all  the  plants  on  a  plantation  of  only  fifty  acres;  and  wq 
^^t  also  take  into  account  the  liability  of  this  fxiisonous  solution  being 
hashed  off  by  the  first  heavy  rain.  Poisoning  the  caterpillars  may 
l^rbaps  answer,  but  only  on  a  very  small  stsile,  and  when  they  first 
^Pj^ar  in  very  small  patches;  but  when  they  have  once  taken  possessioa 
<>f  the  field  in  various  places  it  is  almost  imi)08sible  to  eradicate  them 
J^Jthout  cutting  down  the  infested  sfiots,  and  burning  up  or  passing 
hejivy  ndlers  over  the  trash.  The  planters  of  a  neighborhood  should 
«lob  together  and  send  their  hands  into  the  field  to  destroy  the  first 
J^p  of  worms  or  insects  on  the  plantations  when  they  firat  appear,  even 
^  the  whole  crop  has  to  be  cut  down  anxl  burned,  and  then  pay  the 
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owner  of  the  field  a  certain  sum  fissessed  on  those  whose  plan     k 
have  been  saved,  and  where  the  crops  otherwise  would  have  been  ui 
destroyed  in  a  very  short  time,  or  as  soon  as  the  first  brood  of  ma 
had  made  their  appearance  and  deposited  their  eggs. 

Reports  of  injury  from  boll- worm  {Meliothis  armi{jera)  have  b< 
received  from  Florida,  Georgia,  Louisiana,  and  Aikansas,  but  they 
not  appear  to  have  caused  material  damage  to  the  crops. 

The  northern  army  or  gniss  worm  (Leucania  unipuncta^  Haw.,)  '. 
only  appeared  in  very  limited  numbers;  in  no  case  have  we  h 
of  their  occurring  in  such  vast  hordes  as  they  did  a  few  years  ago. 
on  the  whole,  we  cannot  complain  of  much  injury  done  to  either  cui 
or  grass  during  the  first  season. 
The  chinch-bug,  {Ryparochromus  leueoptenis^  Say,)  Fig.  17,  mentio 
Fig.  17.  in  the  last  annual  report,  (1870,  p.  89,)  has  been  very 

stnicti ve  in  Iowa,  Kansas,  and  the  Northwestern  S 
In  addition  to  the  remedies  recommended  last  yea 
correspondent  writes  that  after  trying  other  way 
prevent  the  chinch-bug  from  going  through  his  c 
he  has  tried  salt,  and  found  it  effectually  stops 
To  do  this,  he  takes  a  pail  of  water,  with  half  a  ga 
of  salt  well  stirred  into  it;  with  a  small  broono 
bunch  of  feathers  he  then  sprinkles  well  a  row  of  com  just  ahea 
the  bugs,  taking  care  that  the  ground  between  the  hills  is  well  spriul 
with  the  brine,  and  he  adds  that  "  The  bugs  generally  commence 
coin-field  on  one  side  and  go  through  from  row  to  row  with  alraos 
much  precision  as  the  plow-man  plowing  the  corn."  This  remedy  is  me 
mentioned,  as,  should  the  chinch-bugs  appear  in  various  places  in 
field  at  once,  the  remedy  would  be  of  little  avail,  and  the  brine,  il 
strong,  would  also  undoubtedly  injure  th«  plants. 

Letters  have  been  received  from  various  parts  of  the  South,  ran| 
from  North  Carolina  to  Texas,  complaining  of  the  destruction  cai 
Fig.  18.  to  cabbage  and  many  other  vegetables,  by  theHarlei 
cabbage-bug,  Straohia  histrionycha,  of  Hahn,  (Agric. '. 
1867,  p.  71.)  The  insect  is  mentioned  in  the  Amer 
Entomologist,  vol.  ii,  p.  80,  as  having  been  received  i 
Dr.  Lincecum,  of  Texas,  as  very  destructive  to  cabb 
radishes,  mustard,  seed-turnips,  and  every  other  crucii 
plant.    Its  natural  history  is  as  follows: 

The  eggs  are  deposited  on  end  in  two  rows,  cemented  together, 
generally  placed  on  the  under  side  of  the  leaf,  in  March.  The 
mature  In  twelve  to  fourteen  days  from  the  time  of  leaving  (he  egg, 
feed  upon  the  juices  of  the  plant,  which  they  extract  by  means  of  t 
l)iercer  or  sucker,  and  the  punctures  apparently  poison  the  leaf,  cam 
it  to  wither  away  from  the  wound.  There  are  two  broods  in  the  sea 
and  the  insect  passes  the  winter  in  the  perfect  state.  Should  they  i 
tiply  so  as  to  become  a  nuisance^  as  they  hybernate  in  the  perfect  st 
concealed  beneath  bark,  under  brush-heaps,  or  stones,  like  the  co 
red-bug,  it  would  be  well,  in  winter,  to  search  for  them  in  such  si 
tions,  and  in  spring  to  destroy  them  on  their  first  appearance  upon 
young  i)lants,  before  they  have  had  time  to  deposit  their  eggs,  an 
multiply  to  such  a  degree  as  to  render  their  extermination  impossi 
Mr.  Lincecum  states  that  these  insects  do  not  seem  liable  to  the  atti 
of  other  insects,  and  that  birds  and  domestic  fowls  will  not  touch  th 
and  further,  gives  it  as  his  experience  that  there  is  no  other  way  to 
clear  of  them  but  to  pick  them  olf  by  hand. 
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Communications  having  been  received  by  the  Department  concerning 
thenatoral  history  and  habits  of  the  grape-vine  hopper,  improperly  called 
the  vine-thrips,  a  very  small  insect  which  for  several  years  past  has  been 
extremely  injurious  to  the  foliage  of  the  cultivated  grape-vines  by  punc- 
turing the  leaves  and  sucking  out  the  sap,  it  may  be  well  to  give  a  short 
history  of  the  insect,  from  the  egg  to  the  full-grown  imago,  and  the  vari- 
ous remedies  already  proposed  to  destroy  them. 

The  grape-vine  hopper,  Erythroneura  (Tettigania)  vitis  (Fig.  19)  is  a 
very  smaU  insect,  about  0.13  inch  in  length,  of  a  pale  yellow    Fig.  19. 
color,  with  two  blood-red  bands,  and  a  thkd  dusky  band  across 
the  wing-covers.    It  is  supposed  by  most  entomologists  that 
these  insects  pass  the  winter  in  the  perfect  state,  hybemating  I 
mader  bark,  dead  leaves,  and  rubbish ;  but  during  the  last  win- 
ter a  thorough  search  was  made  in  the  neighborhood  of  some 
grape-vin^s  which  had  been  very  much  injured  by  the  leaf-hoppers  the 
previoas  season,  and  no  mature  insects  could  be  discovered,  either  under 
the  loose  bark  of  the  grape-vine,  the  supporting  posts,  or  under  the 
leaves  and  loose  rubbish  near  the  vines.    It  therefore  appears  probable 
that  some  of  the  early  broods  may  be  produced  from  eggs  laid  by  the 
parent  insect  the  previous  autumn,  either  on  the  stem  of  the  vine  itself 
<>r  on  foliage.    The  first  perfect  grape-leaf  hopper  this  season  was  found 
^  April,  and  had  probably  hybernated  on  the  stem  of  the  vine,  under 
the  bark,  as  before  mentioned.    The  insects,  as  soon  as  hatched,  com- 
mence to  suck  the  sap  of  the  plant,  and  change  their  skin  several  times 
hefore  attaining  their  full  size;  and  these  cast-off  white  skins  may  be 
^Q  in  the  autumn  in  multitudes,  adhering  to  the  under  side  of  the 
^ves,  each  of  them  with  a  slit  down  the  back,  through  which  the  per- 
fect insect  has  escaped. 

As  larvae,  or  when  very  young,  they  do  not  possess  any  wings,  and  it 
js  only  m  the  adult  state  that  the  perfect  wings  are  acquired.  The 
leaves  injured  by  these  insects  appear  at  first  flecked  and  spotted  with 
^hitish  marks,  showing  where  the  sap  has  been  drawn  out  by  the  leaf- 
hopper.  They  then  assume  a  sickly  appearance,  and  if  the  insects  are 
J^'  numerous  the  foliage  will  finally  turn  brown  and  fall  to  the  ground. 
°jnie  varieties  of  vines  suffer  more  from  this  pest  than  others,  and  tlio 
^ntoo,  Delaware,  and  other  thin-leaved  grapes  are  said  to  sufler  the 
^ost  There  are  several  other  species  of  \ine  hoppers  Fig.  20. 
P^ide  the  Erythroneura^  mentioned  .  by  Harris,  which . 
^jure  the  foliage  of  the  grape- vine,  and  we  have  found 
^  ^'pecies  of  TyphlocybUj  (Fig.  20,)  as  destructive  in 
r^^iand  and  Virginia,  puncturing  the  leaves  and  suck- 
^S  the  sap  in  a  similar  manner. 

The  remedies  already  proposed  for  the  destruction  of  these  insects  are 
syringing  the  vines  with  strong  tobacco-water  or  soap-suds.  A  very 
^eak  mixture  of  carbolic  acid  and  water  has  also  been  recommended, 
^^t  when  made  too  strong  the  leaves  are  apt  to  be  injured.  Dusting 
4^e  vines  with  lime,  wood-ashes,  lime  and  sulphur,  is  said  to  be  bcnefi- 
^  and  fumigation  with  strong  tobacco,  when  under  glass,  will  destroy 
^'^y  of  them.  Mr.  Saunders,  of  Canada,  states  that  a  lighted  torch 
J^nied  through  a  vineyard  at  night  will  destroy  multitudes,  as  they  fly 
^the  light  and  are  burnt.  This  should  be  repeated  several  times  at 
?*K)rt  intervals.  He  also  says  that  constant  stirring  the  earth  in  the 
inunedi^te  vicinity  of  the  vines  in  spring  and  autumn  will  probably 
JpAate  to  disturb  the  perfect  insect  and  eggs  by  exposing  them  to  the 
frost.  As  lights  also  attract  these  insects  at  night,  if  a  lantern  were 
placed  immediately  over  a  pail  or  tub  nearly  filled  with  water,  on  the 
SQxfyice  of  which  a  little  oil  had  been  poured,  whenever  the  vines 
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were  disturbed  the  insects  would  immediately  Hy  toward  the  tight 
and  fall  into  the  vessel  below  and  perish  by  hnndrwls.  The  same  plftti 
would  also  answer  if  lights  were  placed  before  or  on  boards  paiutedmth 
a  thick  sirnp,  or  any  adhesive  substance  like  the  celebrated  tlj -paper. 

In  connection  with  this  subject  of  the  miscalled  vine^thrips,  a  comma* 
nication  has  been  received  from  Mr.  Daniel  Bonelli,  of  Saint  Thomas^ 
Lincoln  County,  Nevada,  containing  an  account  of  soue  observations 
made  by  himself  during  the  last  season,  on  the  habits  of  the  gfape-vine 
hoppers ;  and  as  there  appears  to  be  much  difference  of  opinion  as  to 
whether  they  hybernate  hi  the  egg  or  perfect  state,  his  lettiXr  may  be  of 
interest  to  grape-growers  in  general.    He  says :  *'  They  migTated  from 
the  vine  leaves,  soon  after  the  first  heavy  frost  in  November,  to  th€ 
foliage  of  the  Osage-orange  hedge  inclosing  the  vineyard,  and  to  the  ad- 
jacent rows  of  Cottonwood,  yet  fresh  and  green.    They  subsisted  opon 
these  while  they  remained  green,  and  then  collected  under  the  fWto 
leaves ;  and  when,  in   December,  the  thermometer  descended  to  1*^ 
Fahrenheit,  above  zero,  I  ran  water  along  the  hedge  to  Creeze  them,  aud 
they  became  somewhat  benumbed,  but,  even  though  frozen  into  theiceV 
came  to  the  full  use  of  their  hopping  and  flying  faculties  immediatdy  on, 
being  brought  near  fire-heat,  so  that  the  freezing-out  plan  was  proved 
to  be  futile."     He  then  states  that,  after  using  sulphur  fumes,  &c,  he 
drove  the  insects,  by  means  of  water,  into  the  shelter  of  raked-up  leaves, 
and  then  set  fire  to  the  windrow,  by  which  means  he  destroyed  a  great 
number;  and  adds  that,  by  aid  of  fire,  and  an  investing  of  every  inch, 
of  soil,  he  hopes  to  reduce  their  numbers ;  and  concludes  that  there  ia 
no  doubt  that  th(\T  hybernate  (as  perfect  insects)  under  leaves  and  trash 
in  the  more  northern  regions,  and  advises  a  deep  and  thorough  spading 
under  of  all  such  leaves,  &c.    If  our  correspondent  has  not  mistaken  some 
other  leaf-hoppers  on  the  Osage-orange  and  cotton  wood  trees  for  the  true 
\ine-hoppers,  this  communication  is  very  interesting,  as  showing  tba* 
at  least  some,  if  not  all,  of  these  hybernate  as  perfect  insects  under 
leaves  and  trash  ;  and,  if  so,  a  thorough  spading  up  of  the  ground  i^ 
midwinter,  as  formerly  recommended,  would  destroy  immense  nambeTS. 
In  another  i)art  of  this  report  it  was  mentioned  that  the  common 
name  of  thrips  is  misapplied  when  used  to  designate  the  grape-leaf  WP" 
per,  the  true  thrips  being  a  very  dilferent  insect  and  belonging  to  •* 
entirely  different  family.    The  true  thrii)3  (Fig.  21)  is  veTJ 
Ficj.  21.      minute  in  size,  and  has  a  long  and  slender  body ;  the  wings  ^^ 
long,  narrow,  and  fringed  with  fine  hairs  ;  they  live  on  lea^"^ 
llowers,  buds,  and  also  infest  grape-leaves.    Almost  all  EJn^ 
l>ean  authorities  are  unanimous  in  saying  that  they  are  injt*^ 
ous  to  grains,  foliage,  &c.    Mr.  Walsh  states  that,  althottfi" 
hitherto  considered  as  vegetable-feeders,  they  are  general*^' 
if  not  universally,  insectiverous,  and  feed  on  the  eggs  of  the  wb^?^" 
midge  and  other  insects.    Mr.  Kiley  also  states  that  a  species  of  tb^^P? 
destroys  the  eggs  of  the  curculio.    Notwithstanding  these  proof*^     ^ 
the  "cannibal''  propensities  of  the  true  thrips,  wo  are  also  conviu^^ 
that  it  causes  injury  to  several  kinds  of  plants  by  draining  the    ^^J 
froi:i  them;   as  some  grape-leaves,  infested  by  the  tiue  thrips,    ^? 
with   no  other  insect  on  them  whatever,  when  subjected  to  exai^'^' 
ation  nndo3"  a  powerful  microscope  were  found  to  have  the  sap  exn  J^^/J^ 
in  minute  drops  or  globules  from  numerous  small  punctures  or  b^'^ 
made  in  the  leaves,  and  which  had  evidently  been  made  by  the  tb^P^ 
as  some  of  these  insects  wore  actually  employed  in  boring  the  leaved  ?* 
the  time,  and  no  eggs  or  other  insects  could  be  discovered.     I^  '? 
true  the  thrips  may  possibly  destroy  the  eggs  of  the  vine-hopper,  an^  ^^ 
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Fig.  23. 


Pig.  S3. 


^  also,  bnt  do  donbt  they  also  inmro  foliage  by  draiuing 

>.    Tbis  fact  may  be  more  plainly  demonstrated  by  exutnia- 

ts  JD  any  greeD-house  infested  with  the  tme  tlirips,  where 

no  viDe-boppers  whatever,  and  the  thrips-infested  plants  may 

recognized  by  their  spotted  and  unhealthy  appearance.    Some 

remedies  already  proposed  for  the  destruction  of  the  viae- 

8  syringing  with  soap-suds,  &c.,  would  probably  also  answer, 

to  destroy  the  true  thrips. 

0  last- article  which  appeared  in  the  Agrl- 
eport  for  1S70,  on  the  subject  of  the  grupe- 
fall  JoQse,  Pempkygug  vitifoliw  (Fip.  22)  of 
jch  forms  little  bladder  or   bag-lite  galls 
of  our  native  vines,  and   the  grape-\ine 
onse,  Phylloxera   vastatria;  of  Plancheron, 
done  so  much  injury  to  the  vineyards  of 
t.  Eiley,  State  entomologist  of  Missouri, 
to  France  and  made  these  insects  a  subject 
study,  and  now  feels  perfectly  convinced 
nsect  is  exactly  the  same,  and  has  the  same 
bo  French  insect,  and  that  the  winged  spevi- 
ligratory  females,  bred  on  the  roots,  acoord  also  with  the  spo- 
lugbt  by  him  from  Francej  he  also 
at  the  giUMonse  of  the  leaf,  and  the 
iting  types,  are  absolutely  undistin- 
from  thase  batched  in  the  leaf-galls, 
■avid  apterous  female  diS'ers  in  no 
»m   the  mother  gall-Ionse.     There 
r,  a  different  egg-producing  form 
hieb,  as  it  moults,  becomes  tuber- 
more    elongated    or    pear-shaped, 
hese  tubercled  individuals  remain 
ings,  while  others  acquire  wings." 
ct  i^/ound  on  (he  roots  in  all  stages 

summer  months,  and  in  the  winter 
ionnantprinci pally  in  thelarvastato 
s  are  to  be  seen,  but  in  the  spring,  when  the  sap  begins  to  circn- 
ire  deposited  again,"  and  the  young  lice  produce  the  swellings 
n  the  roots.  The  winged  lice  commence  to  emerge  from  the 
early  as  July,  and  have  only  two  or  three  targe  oggs  in  their 

1  Utr.  Uiley  suggests  that  "Aer  ichole  duty  in  life  is  to  con- 
tco  or  three  etigs  to  some  (jrape-vinc  or  btid,  and  the  lice  hatching 

constitute  the  first  gaiiproducing  mothers"  that  form  cxcrc- 
id  lay  from  fifty  to  hundreds  of  eggs. 

;ct  sometines  attacks  both  roots  and  leaves  at  the  same  time, 
ley  says  that  the  roots  appear  to  be  less  infected  when  the 
,re  abundant ;  and  that  the  root-galls  may  bo  very  plentiful 
lis  whatever  are  seen  npon  the  leaves.  To  give  some  idea  of  the 
damage  doue  by  the root-iuhabiting gall-louse  PAy/torero  vas- 
Vance,  it  is  stated  that  the  loss,  in  three  years,  amounted  to  no 
than  25,000,000  francs  in  the  department  of  Vnudnse  alone, 
ihabiting  tyi»e  was  described  in  this  country  in  lS."i6,  but  the 
iting  sivecies  has  only  lately  beeu  found.  Some  vines  in  the 
ood  of  Washington  have  been  very  much  infested  with  the 
sects,  and  in  the  graperj'  attached  to  the  Department  the 
two  vines  especially,  the  Muscat  Hamburg  and  Grizzly  Fron- 
re  completely  disfigured  by  the  galla;  but  as  yet  no  root-galls 
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hiive  been  discovered,  altliougli  diligently  searched  for  by  several  persons 
who  were  especially  directed  when  and  how  to  look  for  them,  and  to 
report  to  the  Department ;  specimens  of  diseased  roots  were,  however, 
sent  from  Ohio  with  the  root-gall  louse  on  them,  which  corresponds 
exactly  with  Mr.  Riley's  accurate  description. 

The  remedy  recommended  for  the  leaf-inhabiting  galWouse  is,  to 
destroy  all  the  leaves  with  the  least  symptoms  of  galls  on  them  as  sooa 
as  observed,  when  and  wherever  seen,  and  when  the  root-gall  lice  have 
taken  possession  of  the  roots  they  can  be  destroyed  by  immersing  them 
in  hot  soap-suds  or  tobacco-water.  It  is  also  recommended  to  apjJj 
carbolic  acid,  added  to  water  at  the  rate  of  one-half  to  one  per  cent  to 
the  roots  of  infected  vines,  by  pouring  it  into  holes  made  with  a  crow- 
bar in  the  earth  near  the  vine,  when  the  liquid  will  permeate  the  g 
and  the  insects  probably  be  destroyed.  Mr.  Riley  gives  a  4ist  ot 
of  the  principal  cultivated  vines  affected  by  the  leaf-gall  and 
injured  by  the  root-louse,  from  which  the  following  information  may  u« 
gained:  TIw  leaf -galls  are  most  abundant  on  the  Clinton,  Othello,  (some- 
times,) Wild,  and  Taylor,  (sometimes.)  There  are  but  few  leafgalU  on 
the  Othello,  (sometimes,)  Louisiana,  Alvey,Oynthiana,Herbemout,  Deto- 
ware,  and  Creveling.  No  leaf  galls  on  Cunningham,  Isabella,  and  its 
seedlings,  Martha,  Hartford,  Concord,  Ives,  North  Carolina,  Maxata^r- 
ney,  Catawba,  Diana,  and  Norton's  seedling.  Root-lice  (ibundt 
Taylor,  (sometimes,)  Othello,  Cornucopia,  Cynthiana,  Delaware,  i  \ 
Maxatawney,  Creveling,  Catawba,  and  Diana,  and  root-lice  few  onhoKi^ 
iana,  Wild  vine,  Cunningham,  Herbemout,  Norton's  Virginia,  IsabellSj 
Hartford,  Concord,  (almost  exempt,)  and  North  Carolina. 

An  article  has  been  lately  published  in  many  of  the  papers  stating  thai 
Colonel  Hardee,  of  Jacksonville,  Florida,  recommends  as  a  sovereigB 
remedy  for  the  injuries  caused  by  insects,  to  kill  all  the  insects  them 
selves  by  concussion,  namely,  by  exploding  two  pounds  of  powder  in 
insect-infested  neighborhoods,  by  which  means  all  insects  in  rej  i 
the  concussion  of  air  produced  by  this  explosion  will  be  kill(  Vv« 
cannot  recommend  this  plan,  as,  when  destroying  caterpillars  by  i  t>* 
ing  or  blowing  them  from  the  trees  with  a  charge  of  powder  disch)  "^ 
fix)m  a  gun,  we  never  saw  any  insects  injured  in  the  least  that  were 
in  a  nearly  direct  line  with  the  muzzle  of  the  gun ;  and  when  cann*^ 
were  fired  near  Washington  it  did  not  appear  to  have  any  effect  wha^ 
ever  upon  the  insects  in  the  neighborhood. 

In  the  green-house  of  the  Department  a  solution  of  carbolic  acid  W 
been  used  with  good  effect  in  destroying  insects,  at  the  rate  of  one  and 
half  to  two  drachms  of  commercial  carbolic  acid  to  one  gallon  of  wj 
applied  with  a  syringe.    Most  of  the  plants  appear  healthy  and  r^ 
from  Aphides  J  although  it  is  found  to  be  almost  impossible  to  toti 
destroy  them  on  some  particular  plants,  except  by  repeated  wa    iw 
with  whale-oil,  soap-suds,  or  with  strong  tobacco- water  and  soap- 

At  the  end  of  this  volume  will  be  found  a  list  of  articles  contnuuu" 

to  the  museum  of  this  Department,  which  is  now  in  a  very  flourishii 

condition ;  and  it  may  not  be  out  of  place  hero  to  remind  our  con 

spondents  that  any  specimens  weighing  not  more  than  two  pounds  < 

be  sent  to  the  Department  for  the  museum  free  of  postage;  and, if  , 

any  value  whatever,  when  received  will  be  immediately  placed  in   i 

proper  division,  labeled,  and  duly  credited  to  the  donor. 

TOWNEND  GLOVER, 

JEntomolo^t' 

Hon.  Peedeeick  Watts, 

Commissioner. 
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Sm:  Within  the  past  year  the  work  of  the  laboratory  has  beeu  inter- 
by  several  changes  which  have  occurred  in  this  division  of  the 
nt.    In  the  month  of  July,  1871,  the  position  of  chemist  was 
t  by  the  resignation  of  Dr.  Antisell.    On  the  11th  of  January, 
,       present  incumbent  assumed  that  position, 
as  w      ndicated  in  the  last  report  of  this  division,  there  have  been 
I  a  number  of  specimens  of  grain  grown  on  soils  of  different 
c    ion,  and  in  different  climates,  with  various  modes  of  culture, 
w  the  intention  to  determine  by  analysis  what  difference,  if  any,  these 
circumstances  have  made  in  the  composition  of  the  grain  pro- 
i.    This  is  an  important  investigation,  and  we  hope  the  coming 
^dU  afford  us  an  opportunity  of  prosecuting  it  to  completion; 
!or  the  present  we  have  been  induced  to  suspend  this  work,  in  order 
wer  the  pressing  demand  for  a  thorough  examination  of  com- 
i  manures,  with  a  view  to  determine  their  value  to  the  farmer. 
B  n      who  buys  and  uses  manures,  to  maintain  or  increase  the  feiv 
ty  ui  the  soil  he  cultivates,  should  have  clear  and  well-defined  ideas 
what  substances  constitute  the  chief  value  of  the  compound  pur- 

i  rapid  sketch  of  those  substances  which  contribute  most  to  the 
►wth  of  crops,  will  not  be  an  inappropriate  introduction  to  the  study 
tnannres  in  their  analysis.  If  a  farmer  has  closely  watched  the 
►wth  of  his  crops,  he  will  hardly  be  at  a  loss  to  determine  Avhat  ele- 
of  fertility  is  deficient,  provided  he  understands  the  part  each 
of  plant-food  plays  in  the  process  of  vegetable  growth.  The 
iculture  of  this  country,  at  the  present  time,  depends  very  much  on 
'  confidence  which  the  tarmers  have  in  the  liberal  use  of  manures, 
*  *he  intelligent  exercise  of  this  confidence. 

er  diminishes  the  faith  of  farmers  in  the  good  effects  of  ma- 
m  iheir  crops  tends,  ultimately,  to  diminish  production,  and  may 
I     "e  be  regarded  as  a  public  calamity.    There  are  but  few  soils  so 
y  situated  as  to  endure  constant  cropping  without  ultimate 
ion.    The  delta  of  the  Nile,  and  a  few  other  spots  similarly  situ- 
u- 1      ig  renovated  annually  by  sediment  fix)m  inundation,  may  pro- 
successive  crops  without  diminution  for  centuries;   but,  under 
1      y  circumstances,  even  with  the  most  careful  farming,  a  grain- 
mg  country  will  demand  a  supply  of  substances  from  beyond  its 
3       face  in  order  to  maintain  its  fertility.    Farmers  do  not  always 
iT  that  in  the  growth  of  a  crop  nothing  is  created.    The  tons  of 
III,  and  straw,  and  stalk  which  their  fields  produce,  are  only  trans- 
ons  of  materials  which  existed  in  other  forms,  either  in  the  air 
n.    It  is  true  that  the  great  bulk  of  both  straw  and  grain  is 
IV      from  carbonic  acid  and  water — two  substances  of  which  the 
y  may  be  considered  inexhaustible;  but  other  substances,  though 
ing  into  the  crop  in  much  smaller  quantities,  are  yet  absolutely 
^pensable.    An  acre  of  ground,  producing  twienty-five  bushels  of 
^t  is  required  to  furnish  forty  pounds  of  ammonia,  or  its  equivalent 
^me  other  available  form  of  nitrogen,  in  order  to  perfect  the  grain. 
■      ke  no  account  of  the  straw,  for,  in  good  farming,  it  is  returned 
soil ;  but  the  grain  is  not  expected  to  be  returned  in  any  form, 
whence  is  the  soil  to  obtain  the  ammonia  to  replace  that  sold  in 
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the  crop  ?  Careful  experiments  in  Europe  prove  tHat  the  rain-fall  of  ih 
season  supplies,  in  the  form  of  ammonia  and  nitrio  acid,  the  equivalen 
of  about  ten  pounds  per  acre  of  this  loss.  This  is  washed  out  o 
the  atmosphere  by  the  rain  as  it  descends  through  it. 

The  straw  of  the  last  crop  carefully  plowed  in  will  furnish,  perliapa 
t&i  pounds  more ;  the  remaining  twenty  potinds  most  be  in  the  soil  o 
must  besupi)lied  from  some  other  source.    It  may  be  ftimisbed  by  stti 
manure,  but  this  is  merely  taking  from  the  pasture  and  meadow 
to  6ui>]>ly  the  grain-fields,  for  animals  cannot  create  ammonia  any  ni 
than  plants  can.    They  only  return,  in  their  excrement,  a  portioti  of 
which  was  in  their  food.    The  vast  freights  of  grain  and  mc^atSy  t 
tax  our  means  of  transportation  to  their  utmost  capacity^  are  g 
streams  of  the  elements  of  fertility  flowing  from  our  flelds  to  the  tOi 
and  cities  of  this  continent,  and  to  the  marts  of  the  Old  World,  never  i 
return  again.    The  sewage  of  our  cities,  the  wastes  of  our  dlaugh 
houses,  and  the  washings  from  oul*  gas-works  must  be  economized  in 
form  of  concentrated  manures  and  returned  to  our  fields  in  order  to  .an 
the  alarming  deterioration  of  nearly  all  of  our  staple  crops.    B 
these  several  sources  of  ammonia  it  is  quite  certain  that  uitrog     i 
made  available  for  plant-food  in  the  form  of  nitric  acid^  which  fi  pn 
duced  under  peculiar  circumstances  by  a  natural  process  not  well  i 
derstood  at  present.    It  has  long  been  known  that  the  earth  under  tu 
floors  of  houses,  and  in  other  places  where  it  is  excluded  from  light  i 
ventilation,  soon  becomes  rieli  in  the  nitrates  of  potash  and  lime, 
these  bases  exist  in  the  soil.    In  the  cavernous  regions  of  Kentucky  \ 
Indiana  many  of  the  caves  abound  in  deposits  of  nitrate  of  lime.    Id  i 
stagnant  air  and  entire  absence  of  light  are  found  conditions  favorft] 
to  the  formation  of  nitric  acid,  which,  seizing  on  the  limestone  formiD 
the  walls  and  roof  of  the  cavern,  covers  them  with  an  effloiesenoe  < 
beautiful,  needle-shaped  crystals  of  calcic  nitrate.    This,  constantly  ft 
cumulating,  soon  becomes  too  heavy  to  sustain  its  weight,  and 
off,  to  be  directly  replaced  by  a  new  coat  of  crystals*     In  this  i 
the  "saltpeter  earth,"  as  it  is  called,  frequently  accumulates  lo 
thickness  of  several  feet  on  the  floor  of  the  great  caverns  of  that  p 
In  the  manufacture  of  fertilizers  this  saltpeter  earth  will  bo  Ibttna 
great  value,  but  as  yet  it  has  attracted  no  attention.     In  a  sci 
point  of  view  these  saltpeter  caves  are  of  great  interest.    No  i 
promising  field  of  research  presents  itself  to  the  student  who  would  1 
the  mysterious  operations  in  the  laboratory  of  nature. 

In  many  parts  of  Peru,  Chili,  and  Bolivia  sodic  nitrate  forms  an  i 
crustation  on  the  surface  of  the  ground.     It  is  collected  and  sold  und 
the  name  of  soda  saltpeter,  and  is  extensively  used  in  the  mauufacttt 
of  concentrated  manures.    Though  plants  generally  contain  but  a  8 
per  cent,  of  nitrogen,  yet  this  amount,  hisignificant  as  it  appears,  i» 
prime  condition  of  their  growth.    Plants  cannot  use  nitrogen  In  itd 
combined  form,  as  it  exists  in  the  atmosphere,  and  of  the  various  c< 
binations  of  that  element  there  appears  to  bo  but  two  in  which  it  is  B^ 
able  as  food  for  plants.    These  are  the  union  of  nitrogen  with  oxyi 
forming  nitric  acid,  and  its  combination  with  hydrogen  in  the  fo: 
ammonia.    The  first  is  generally  found  in  the  soil  in  combination  w- 
pota^h,  soda,  or  lime,  forming  nitrates,  and  the  last  associated  with  sd 
of  the  acids  in  the  form  of  ammoniacal  salts. 

Tiiough  plants  certainly  do  appropriate  nitrogen  from  the  nitr»i 
which  they  find  in  the  soil,  yet  it  is  a  curious  fact  that  all  theproximi 
elements  containing  nitrogen,  as  they  are  found  in  plants,  appear  to  ^ 
derivatives  from  ammoula.    This  has  led  many  chemists  to  tne  caao^ 
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at  ammonia  is  really  the  only  aTailableform  of  nitrogen  in  thenu- 
af  plants,  and  that  nitric  acid  is  converted  into  this  form  before  it  is 
dated  by  plants.  Waiving  all  theoretical  considerations  the 
al  fact  is  that,  in  order  to  the  production  of  a  crop,  the  soil  must 
I  dther  nitrates  or  ammonia,  in  a  form  capable  of  being  dissolved 
-water,  and  if  this  available  nitrogen  is  not  found  in  the  soil  it 
m  supplied  by  appropriate  manures.  Organic  substances  con- 
nitrogen  always  produce  ammonia  or  nitric  acid  in  their  decay, 
erefore,  an  important  element  in  the  manurial  value  of  any  sub 
is  the  amount  of  nitrogen  it  contains. 

her  element  of  plant-food,  no  less  important  than  nitrogen,  and 
are  difficult  to  obtain,  is  phosphoric  acid.  This  indispensable  ele- 
*a  crop,  when  found  in  the  soil,  is  always  in  combination  with 
some  other  base.  But  a  neutral  salt  of  phosphoric  acid  is  almost 
insoluble  in  water,  and  is,  to  that  extent,  unavailable  as  plant- 
Bones  are  familiar  examples  of  a  neutral  phosphate,  and  every 
observed  how  slowly  they  decompose  in  the  soil.  In  ttieir  fresh 
le  hundred  pounds  of  bones  consist  of  about  thirty  ponnds  of 
matter,  (gelatine  and  oil ;)  and  of  the  remaining  seventy  pounds, 
;ht  will  represent  the  phosphate  of  lime  in  its  neutral  or  insolu- 
1.  In  this  condition  phosphoric  acid  may  be  abundant  in  a  soil, 
1;  not  be  available  for  the  use  of  crops.  The  quantity  of  phos- 
urid  necessary  to  produce  a  crop  is  comparatively  small,  but  that 
must  be  supplied  in  a  soluble  form,  or  the  crop  fails. '  A  crop  of 
five  bushels  of  wheat,  taken  from  an  acre  of  ground,  will  carry 
en  ponnds  of  phosphoric  acid  in  the  grain  and  eleven  pounds  in 
w.  When  successive  crops  have  exhausted  the  soluble  phos- 
in  a  soil  the  land  will  refuse  to  perfect  the  grain,  though  the 
t)wth  of  the  crop  may  be  in  fair  proportions.  But  if  the  phos- 
ire  present  in  an  insoluble  form  rest  will  temporarily  restore  the 
ive  power  of  the  soil  by  the  action  of  natural  agencies,  reuder- 
rafficient  supply  of  the  phosphates  soluble,  and,  consequently, 
le.  But  few  soils  have  a  large  supply  of  phos])hates,  even  in  the 
le  form:  and  if  grain  and  hay  and  live  stock  have  been  sold 
e  farm  for  a  succession  of  years,  and  no  compensation  made  for 
sphates  thus  removed,  there  comes  a  time,  sooner  or  later,  when 
nent  of  fertility  will  be  exhausted,  and  the  soil  refuse  to  produce, 
y  exceptions  to  this  rule  will  bo  found  in  those  soils  where  the 
ing  rock  is  a  decomposing  limestone,  abounding  in  the  fossil  re- 
f  shell  fish,  or  a  shell-marl,  rich  in  the  excrement  or  relics  of  ma- 
mals.  A  good  example  of  the  first  of  these  exceptions  is  found 
>lue-grass  region  of  Kentucky  and  in  the  fertile  hills  about  Cincin- 
lere  the  soils  rest  on  the  highly  fossiliferous  limestones  of  the 
I  group.  Soils  formed  from  the  decomposition  of  these  rocks 
lew  their  stock  of  soluble  phosphates  by  rest  when  excessive 
g  has  exhausted  it;  but  soils  derived  from  rocks  containing  few 
limal  remains,  if  robbed  of  this  indispensable  element  of  fertility, 
aire  that  it  be  furnished  from  some  other  source.  Rest  will  not 
it.  The  most  direct,  and  as  yet  the  most  available,  source  of  this 
s  found  in  bones.  But  to  make  these  immediately  available  they 
i  reduced  to  a  powder,^the  finer  the  better.  But  if  it  is  desirable 
he  entire  efffect  of  bone-meal  at  once,  it  must  be  rendered  soluble 
r.  This  is  best  eflfected  by  the  action  of  suli^huric  acid,  which 
the  neutral  salt  to  the  form  of  an  acid  phosphate,  in  which  form 
ily  dissolved  in  rain-water.  It  may  not  be  amiss,  in  this  eon- 
,  to  remark  that  it  is  not  good  ecomony  to  use  sulphuric  acid  in 
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sufficient  quantity  to  render  all  the  phosphoric  acid  soluble  that  is  coi 
tained  in  the  bone-meal  used.  A  risk  of  losing  much  of  it  by  Leav 
rains  is  constantly  incurred  when  the  soil  holds  a  superabundance  < 
soluble  phosphate. 

If  bones  or  other  neutral  phosphates  be  reduced  to  a  state  of  fii 
powder,  either  by  grinding  or  by  the  operation  of  caustic  alkalies,      li 
strong  wood-ashes,  &c.,  actingon  the  animal  matter,  the  particles 
presenting  an  extended  surface  will  be  slowly  acted  on  by  rain-wan 
holding  carbonic  acid  in  solution,  and  a  suflBciency  will  be  thus  d       v< 
to  supply  the  ordinary  demands  of  a  crop,  if  a  liberal  quantity  oi  » 
meal  has  been  used.    Treated  with  alkalies  in  this  form,  bone-< 
not  so  active  a  fertilizer  as  when  acted  on  by  sulphuric  acid,  buuia 
effect,  even  if  the  same  quantity  is  used,  is  continued  much  longer. 

Phosphate  of  lime  is  found  as  a  mineral,  associated  with  crystalli] 
rocks  and  mica  slate,  in  various  parts  of  the  world,  but  the  supply 
this  form  is  too  small  to  be  relied  on  for  agricultural  purposes,    ! 
recent  discovery  of  beds  composed  of  the  bones  and  excrement  of  i 
animals,  associated  with  the  lias  of  England  and  with  the  cretacec 
formation  of  South  Carolina,  promises  to  open  a  new  source  for  supp 
ing  phosphoric  acid,  which  will  be  more  available  than  bones  and  p 
tically  inexhaustible.    These  phosphates,  however,  are  in  the  same  i 
tral  form  as  bones,  and  will  require  a  similar  treatment  to  render  tlM 
available  as  manures.    It  may  be  well  to  remark  that  in  these  mine 
phosphates  the  animal  matter  has  chiefly  disappeared,  and  ther 
they  tannot  be  acted  on  by  alkalies  to  reduce  them  to  powder,  as  fc 
can.    Guano,  from  the  islands  off  the  coast  of  Peru,  is  a  fruitful      u 
from  which  has  been  supplied  a  vast  amount  of  phosphoric  acid  w  1 
iields,  both  of  Europe  and  America ;  but  the  demand  has  so  inert 
the  price  of  guano,  that  a  cheaper  source  of  supply  is  a  desideratum. 

Next  to  i)hosphoric  acid  the  most  important  element  of  fertility, 
that  most  difi&cult  to  maintain,  is  potash.    In  all  soils  this  is  origu 
derived  from  the  decomposition  of  crystalline  rocks.    Feldspar,  o 
the  constituents  of  these  rocks,  contains  potash  in  the  proporti 
sixteen  pounds  in  every  one  hundred  pounds  of  the  mineral,  whici 
equal  to  24  per  cent,  of  carbonate  of  potash.    But  this  is  locked  up  in 
insoluble  combination  with  silica,  from  which  it  is  slowly  liberated 
the  action  of  atmospheric  agencies.     This  decomposition  and  libc 
tion  of  potash  can  be  hastened  by  the  action  of  quick-lime  on  then 
cious  particles  in  the  soil. 

Formerly  our  dependence  for  potash,  to  supply  the  wastes  of  that  < 
ment  in  the  soil,  was  almost  entirely  on  wood  ashes ;  but,  lately,  a  n 
source  of  potash  supply  has  been  opened  by  the  discovery  of  inexhau 
ble  beds  of  potassic  chloride,  at  Stassfurt,  m  Prassia.  At  present,  t 
is  the  cheapest  source  from  which  the  manufacture  of  commercial  i 
nures  can  be  supplied  with  this  important  element  of  fertility.  Wl 
available  for  immediate  use,  potash  is  usually  found  in  the  soil  in 
form  of  a  carbonate,  which  is  very  soluble  in  water,  and  liable  to  bel 
by  the  effect  of  drenching  rains.  A  careful  attention  to  the  preservat 
and  use  of  all  the  wood  ashes  made  on  the  farm,  and  the  return  to 
soil  of  the  residuum  of  all  the  crops  produced,  will  usually  secure  a  s 
ply  of  potash  equal  to  the  demand  of  ordinary  crops.  The  stra^ 
wheat  contains  double  the  amount  of  potash  found  in  the  grain,  and 
stalks  of  a  corn-crop  have  four  times  as  much  potash  as  the  grain.  ^ 
habit,  so  common  on  the  western  prairies,  of  removing  the  entire  cc 
crop  from  the  ground  where  it  grew,  and  leaving  the  wastes  of  the  i 
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derto  accumulate  in  feeding-lots,  will  soon  necessitate  the  purchase  of 
potash  to  compensate  for  this  waste. 

All  fertilizers  do  not  act  directly  by  furnishing  from  their  own  composi- 
tion thematerial  forthe  growth  of  plants.    An  importantclass  of  manures 
operates  indirectly.    In  this  list  lime  is  entitled  to  the  first  place  in  point 
of  importance.    Though  lime  is  present  in  almost  all  forms  of  vegetation, 
yetitenters  into  the  composition  of  plants  in  such  small  quantities,  and  is 
itself  80  largely  distributed,  that  scarcely  any  soil  can  be  found  without 
soffident  lime  to  supply  the  demand  of  crops.    To  furnish  the  lime  neces- 
sary for  the  use  of  growing  crops  cannot,  therefore,  explain  the  marked 
effect  on  crops,  which  is  often  observed  to  follow  the  use  of  lime.    The 
presence  of  quick-lime  has  a  tendency  to  hasten  the  decomposition  of  or- 
ganic matter  in  the  soil,  and  to  bring  the  mineral  elements  to  the  highest 
state  of  oxidation.    By  the  first  of  these  influences,  the  elements  of  plant- 
food  are  liberated  in  full  supply  for  the  use  of  the  growing  crop ;  and  by 
tiie  second  the  mineral  matter  is  made  more  soluble,  and  thus  rendered 
available.    But  it  must  be  constantly  remembered  that  the  use  of  lime 
greatly  increases  theexpenditure  of  plant-food,  both  organicand  mineral ; 
and,  unless  the  soil  be  liberally  supplied  with  the  appropriate  manures,  it 
will,  in  process  of  time,  be  entirely  exhausted.  Lime  is  not  really  a  manure ; 
it  does  not  increase  the  stock  of  plan^food  on  hand,  but  only  hastens 
the  expenditure  of  that  material.    Land-plaster  (sulphate  ot  lime)  is 
another  indirect  manure,  the  action  of  which  has  long  been  a  subject 
of  discussion  among  observing  farmers.    It  furnishes  sulphur  and 
lime,  bpth  of  which  are  needed  in  the  growth  of  crops ;  but  this  is 
certainly  not  the  chief  office  of  plaster  as  a  fertilizer,  for  it  often 
proves  of  great  benefit  on  soils  where  both  of  these  substances  abound 
Ui  an  available  form.    The    action  of  plaster   is  chiefly  chemical. 
Sulphuric  acid  (which,  in  combination  with  lime,  forms  plaster)  prefers 
^nunonia  to  lime,  and  in  the  presence  of  that  substance  abandons  the 
jinie,  to  form  a  new  salt  with  ammonia.    One  of  the  gi*eat  difliculties 
Ui  manuring  land  is  to  retain  ammonia  for  a  full  supply  to  the  crop 
dnring  the  summer.    It  is  a  gas,  lighter  than  air,  and  even  when 
combined  with  carbonic  acid  (its  usual  form)  it  is  exceedingly  volatile. 
Carbon  in  the  form  of  charcoal,  muck,  or  even  vegetable  mold,  will 
ahfiorb  ammonia  largely,  and  retain  it  with  a  good  degree  of  tenacity 
^der  ordinary  circumstances.    On  soils  abounding  in  carbonaceous 
**^atter,  the  effect  of  plaster  is  scarcely  perceptible ;  but  where  this  is 
scarce,  plaster  retains  the  ammonia  that  is  brought  to  the  soil  either  by 
F^- water  or  by  the  air,  converting  it  into  a  sulphate.  This  salt  is  entirely 
^volatile  at  ordinary  temperatures,  but  dissolves  readily  in  water,  thus 
P'       ing  this  important  element  of  plant-lood  in  a  most  economical 

available  form.    This  function  of  plaster  to  reduce  ammonia  to  a 
^    I  form  renders  it  an  important  ingredient  in  composting  manures, 

nded  the  compost-heap  is  not  exposed  to  drenching  raius. 
While  it  may  bo  i)ossible,  by  careful  farming,  to  so  economize  tho 
^^ailable  nitrogen  of  the  soil  as  to  maintain  a  supply  for  an  indefinite 
iod,  yet,  on  a  moment's  reflection,  it  must  be  evident  that  we  cannot, 

T  ordinary  circumstances,  export  grain  and  meat  from  year  to 

^  without  ultimately  exhausting  the  mineral  elements  of  the  soil, 

'^  at  least  the  phosphoric  acid  and  the  potassic  salt«.    These  must  be 

>plied  from  sources  beyond  our  own  fields,  at  least  to  the  amount 

•^y  are  contained  in  the  produce  sold.    But  fortunately  these  con- 

'^ute  but  a  very  small  per  cent,  of  the  weight  of  the  products  earned 

The  farmer  who  sells  one  hundred  bushels  of  wheat  cariies  away 
^  the  soil  which  produced  it  sixty  pounds  of  phosphoric  acid  and 
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forty-eight  of  potash.  Now,  so  lojjg  as  the  fields  which  produc 
wheat  can,  by  the  decomposition  of  the  mineral  matter  they  contain 
into  a  soluble  form  this  amount  of  eaoh  of  these  minerals,  from  ] 
year,  all  is  well  if  the  other  conditions  of  a  crop  are  in  full  supply 
small  and  apparently  insignificant  as  this  i>ropoi'tion  of  these  suhE 
seems,  yet,  if  they  are  not  supplied  in  an  available  form,  the  cro 

No  amount  of  organic  matter  destitute  of  phosphoric  acid  and 
can  com])ensate  for  this  deficiency.  In  this  relation  the  commerc 
nures  of  the  markets  are  to  the  farmer  of  the  very  first  im^M): 
These,  however,  should  merely  supplement  the  products  of  thee 
heap,  and  not  supeisede  them.  On  the  farm,  nothing  can  jusi 
neglect  or  wast^  of  stable  and  baruyai^d  manure.  If  the  wastes 
nurg  on  the  tkrms  and  about  the  villages  of  the  country  were  coj 
by  a  proper  economy,  the  necessity  of  using  any  lai-ge  amount  of 
sufKirphosphate,  or  German  potash  might  be  postponed  for  y^a 
exposure  of  the  manure-i)ile  or  com jx)st- heap  to  the  drenching  i 
the  spring  months  wastes  the  soluble  salts  of  potash  and  ammc 
well  as  the  available  phosphates,  leaving  the  re^due  with  little  o 
beyond  the  absorbent  power  of  the  carbonaceous  matter.  It  wi 
very  easy  to  double  the  value  of  domestic  manures  on  most  of  thi 
in  the  countiy,  by  covering  the  compost-heap  with  a  heavy  coat  of 
muck,  or  even  common  mold,  and  keeping  it  excluded  from  thi 
beyond  what  is  necess;iry  to  preserve  it  in  a  moist  condition.  1 
also  a  great  waste  on  many  farms  by  sufiering  wood  ashes  to  be  e 
to  heavy  rains,  which  wa,sh  away  the  soluble  potash  and  reni 
ashes  nearly  worthless. 

The  constantly  increasing  attention  which  the  subject  of  man 
commanding  is  among  the  most  hopeful  signs  for  American  agric 
To  encourage  this  tendency  toward  a  more  careful  and  a  more  r 
system  of  tarming,  it  is  due  to  those  who  purchase  manufactured  oo 
that  they  be  furnished  with  the  means  of  knowing  the  value  o 
they  buy;  and  it  is  equally  due  to  the  honest  manufacturer  tha 
protected  from  the  influence  which  the  suspicion  of  fra>ud  in  comi 
manures  has  on  his  business.  Carrying  out  the  policy  of  this  ] 
ment,  various  forms  of  concentrated  manures  have  been  purehi 
tbund  in  the  market,  and  the  work  of  a  careful  and  minute  ana 
them  has  been  commenced,  the  result  of  whidi  will  be  published 
benefit  #f  the  farming  community.  I  subjoin  the  first  installment 
work,  and  hope  to  bo  able  to  continue  it  as  we  procure  other  spe 
in  the  market.  Analyses  made  and  published  by  the  manufa 
themselves  are  valuable  only  so  far  as  the  manufacturer  is  honest 
nishing  to  the  chemist  the  same  article  which  be  sells  in  the  i 
and  the  chemist  is  competent  and  honest  in  his  work.  It  is  pr 
to  publish  only  the  analj^sis  of  such  articles  as  am  pui-ohased  in  tJ 
ket  by  a  reliable  and  disinterested  agent,  and  each  article  must  b 
trade-mark  of  the  manufacturer.  By  this  means  purchasers -2 
nished  with  a  reliable  standard  of  value;  and  manufacturers  wl 
an  additional  incentive  to  furnish  manures  of  real  value, 

ANALYSIS  OF  OOMMEECIAL  MANUEES. 

In  the  following  tables  of  analysis  it  is  the  chief  purpose  to  sh 
amount  of  available  nitrogen,  the  quantity  of  phosphoric  acid  in 
eral  conditions,  and  the  proportion  of  potassa.    The  first  of  tl 
choose  to  represent  as  ammonia,  because  this  is  the  usual,  if  i 
only,  form  in  which  plants  appropriate  that  dement. 
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Phospboric  acid  existe  imder  throe  forms,  to  wit,  soluble,  insoluble, 
md  reverted.  The  last-named  form  is  often  overlooked,  and  classed  as 
osolable.  When  phosphate  of  lime  has  been  acted  on  by  sulphuric  acid, 
so  as  to  reduce  the  phosphoric  acid  to  such  a  condition  that 'it  will  dis- 
solve in  pure  water,  if  it  be  long  kept  in  contact  with  lime  or  other  bases, 
it  {Mi«se8  into  a  state  in  which  pure  water  will  no  longer  ditiusolve  it,  though 
In  this  condition  it  is  readily  soluble  in  water  holding  oxalate  or  citrate 
of  ammonia  in  solution.  We  bave  the  highest  authority  for  assuming 
that  in  this  form  phosphoric  acid  is  pi*actically  as  valuable  as  iu  the  solu- 
ble form ;  we  therefore  estimate  them  together.  We  subjoin  a  table  of 
ralues  in  currency,  compiled  from  the  latest  and  most  reliable  authori- 
ties; 

4lB9iociiay  per  pound $0  22 

Pliovphoric  acid,  soluble  and  revorted,  per  pound  —  ^ 0  15 

Inaolable,  per  pound 0  05 

Potaaea^  (as  anhydrous  oxide  K.,  O.,)  per  pound 0  OS 

NITEO-PHOSPHATE  OF  LDfE. 

l^is  fertilizer  is  made  by  the  Lodi  Manufacturing  Company.  A  bar- 
rel of  the  nitro-phosphate  was  purchased  at  the  oiiice  of  the  company, 
Na  66  Cortlandt  street,  New  York.  It  consisted  of  two  hundred  and  fifty 
pounds,  a  sample  of  which  on  analysis  yielded : 

Water,  (determined  at  100c>  c.) 3.765 

Ofsanic  matter  capable  of  vielding  ammonia,  10. 20 50. 015 

Sauibleaod  reverted  phosphoric  acid X.  680 

loaolable  phospboric  acid ^ 6.ti70 

FMassa 0.474 

Sliea  and  other  inorganic  matter a 37. 196 

100.000 

■     ■■'■'HI 

A  ton  (2fi00  pounds)  contains : 

AlBoonia,  kctual  and  potential 204       pounds. 

ftAoiile  and  reverted  pbo3i)horic  acid 33. 6   poaads. 

Innlabltt  phosphoric  acid 137.4    pounds. 

BoUaBa 9.48  pounds. 

Ptifie  per  ton  at  Now  York,  $55. 

PnOSPHATIC  BLOOD  GUANO. 
[From  the  Manhattan  Manufacturing  and  Fertilizing  Comx>aiiy.] 

Of  this  compound  one  bag,  containing  one  hundred  and  forty-eight 
Ppnnds,  was  purchased  at  the  office  of  the  company,  No.  31  Broadway, 
*ew  York.    Alter  careful  mixing,  a  samijlo  gave — 

Jj5«rj  (determined  at  lOOO  C.) - 6.875 

^fiaic  matter,  capable  of  yielding  ammonia^  11.74 44.765 

jwableand  reverted  phosphoric  acid 3.248 

"•oloble  phosphoric  acid 6.629 

£fa«» 0.039 

™l*ca  and  other  inorganic  matt'er 38.444 

100.000 

A  ton  contains— 

^^iDonia,  actual  and  potential 234. 80  pounds* 

«wleand  reverted  phosphoric  acid - ()4. 96  pounds* 

ttaobble  phosphoric  acid 132.58  pounds- 

^•^••a 78  pounds. 

^te  per  ton  at  New  Tork|  |50. 


9&  AGRICULTURAL  REPORT. 

BAUGH^  RAW-BONE  SUPERPHOSPHATE  OF  LIMB. 

[Manufactured  by  Baugh  &>  Son ;  bougLt  of  John  Ralston,  agent,  190  Front 

New  York.] 

The  superphosphate  was  well  packed  in  a  box  containing  fifty  po 
and  was  in  good  condition  when  opened.    The  analysis  gave — 

WateTj  (determined  at  100°  C.) 

Oi^anio  matter,  capable  of  forming  ammonia,  1.36 

Somble  and  reverted  phosphoric  acid 

Insolnble  phosphoric  acid 

Potassa 

Silica  and  other  inorganic  matter 

1 

A  ton  contains — 

Ammonia, actnal  and  potential..... 27.20p 

Soluble  and  reverted  phosphoric  acid 148. 30  p 

Insoluble  phosphoric  acid 149. 50  p 

Potassa 8.68p 

Price  per  ton  at  New  York,  $50. 

COTTON-BALE  BRAND  SUPERPHOSPHATE. 

[Manufactured  by  John  Balston,  New  York,  and  bought  of  the  manufactorer, 

Front  street.  New  York.] 

The  superphosphate  was  contained  in  a  bag  said  to  weigh  two 
dred  pounds ;  actual  weight,  one  hundred  and  ninety-six  pounds, 
analysis  gave^ 

Water^  (determined  at  100^  C.) - - 

Organic  matter,  capable  of  yielding  ammonia,  4.06*. 

Soluble  and  reverted  phosphoric  acid 

Insolnble  phosphoric  acid •... 

Potassa 

Silica  and  other  inorganic  matter 

1 

A  ton  contains — 

Ammonia,  actual  and  potential 8I.6O1: 

Soluble  and  reverted  phosphoric  acid 116. 28  p 

Insolnble  phosphoric  acid.. 163.36  p 

Potassa ^ 9.62p 

Price  per  ton  at  New  York,  $46. 

DOUBLE-EEFINED  POUDRETTE. 

[Bought  of  the  Lodi  Manufactnring  Company,  at  their  office.  No.  66  Courtlandl 

New  York.] 

The  package  (one  barrel)  contained  two  hundred  and  thirty-fdti 
one-haLf  pounds  of  poudrette,  and  reached  the  laboratory  iu  goo( 
dition.    The  analysis  shows — 

Water,  (determined  at  100^  C.) 

Organic  matter,  capable  of  yielding  ammonia,  2.734 

Soluble  and  reverted  phosphoric  acid 

Insoluble  phosphoric  acid 

Potassa , 

Silica  and  other  inorganic  matter 

1 
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ton  contains— 

nonia,  actual  aud  potcDtiul 5G.68  pounds. 

LUe  and  roTerted  phosphoric  acid 18. 32  pounds. 

liable  p1i06plioric  acid 116. 00  pounds. 

rioe  per  ton  at  Now  York,  $25. 

COE'S  A:NraONIATED  BONE  SUPERPHOSPHATE. 

llliamsburgh,  New  York.    Bought  of  R.  II.  AUeu  «fe  Co.,  No.  189  Water  street,  Now 

York.] 

One  barrel,  coiitainiug  two  hundred  aud  iifty-six  i)ouuds.    The  mate- 
^  was  put  up  well  luid  arrived  at  the  laboratory  in  good  <x>ndition. 
samples  aiuUyzed  show  the  following  composition : 

(determined  at  100^  C.) 2.910 

matter,  capable  of  yicldiufj  ammonia,  3.40 41. 735 

..^^wond  reverted  phosphoric  acid 3.281 

ladlnble  phosphoric  acid 17.213 

otaBsa .-...-: 0.935 

ilica  and  other  inorganic  matter 33. 926 

100.000 

A  ton  contains — 

Uunonia,  actual  aud  potential G^.  00  pounds. 

Mnblo  and  reverted  jihosphoric  acid 65. 62  pounds. 

bsolable  phosphoric  acid .» 344. 26  pounds. 

PWaasa 18. 70  pounds. 

Price  per  ton  at  New  York,  $50. 

SUPERPHOSPHATE. 
[Trade-mark,  (W  &  C.)  Manufactured  by  "VVaUou  &l  Clark,  Philadeli»liia,  Pennsylvania.] 

A  bairel  of  this  superphosphate  was  bought  of  Vauderbilt  &  Bros., 
dealers  in  guano  and  fcrtilizers,  Ko.  -3  JAilton  street,  New  York.  The 
package  was  marked  two  hundred  and  fifty  pounds,  but  the  net  weight 
*t  the  laboratory  was  but  two  hundred  aud  twenty-six  pounds.  The 
Mialysis  gives — 

^r,  (determined  at  100^  C.) .  .^JJOO 

^puiic  matter,  capable  of  yieldiujj  ammonia,  1.36 66. 935 

^ble  and  reverted  jihosphoric  acid 6. 588 

gwolublo phosphoric  acid : 6.594 

;®*M8a a  trace 

^"ica  and  other  inorganic  matter., 16.583 

100.000 

^  ton  contains — 

JjJJDonia,  actual  and  potential , 27. 20  pounds. 

^ittble  phosphoric  acid 131. 76  pounds. 

"^lublo  i)hosphoric  acid 131. 88  pounds 

^ce  per  ton  in  New  York,  $50. 

MASSE'S  NITBOGENIZED  SUPEEPHOSPHATE  OF  LDIE. 
[Bought  of  John  M.  Thorbum  &  Co.,  No.  15  John  street.  New  Y'ork.] 

'^o  packagQ  contained  three  hundred  and  twenty  pounds,  andaixived 
7  a 
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at  tho  laboratory  iu  fail*  condition.    The  analysis  sliows  the  following 
composition : 

Water,  (dotormiiiod  at  100^  C.) 2.185 

Orgauic  matter,  capable  of  yioldiug  amuiouia,  4.'3<6 34.HB5 

Solublo  aud  reverted  pboHi)horic  acid * 6,798 

Insoluble  pbospboric  acid 8.636 

Potassa - tttraoe. 

.Silica  and  otbor  inorganic  luaWer 47.456 

luaoooi 

A  lou  represeiiJLs — 

Poiiods. 

Amijjouia,  actual  aud  poteutial ^ ....      Uj.20 

iSolnble  aud  reverted  pbospboric  acid , 134.56 . 

lusoluble  pbospboric  acid 17C.S 

Price  per  ton  iu  New  York,  §50. 

ANALYSIS  OF  MISCELLANEOUS  SUBSTx^JSXES. 

■ 

*'  CaiidiinuKjoP — The  sample  of  the  plant  forwarded  to  the  Depart- 
ment under  the  above  name,  by  the  Department  of  State,  and  accom- 
panied by  a  letter  from  the  secretary  of  tlie  Smithsonian  InstitntioD, 
was  submitted  to  examination  and  chemical  analysis  in  this  laboratoiy* 
The  sample  consistexl  of  the  stem  and  branches  of  what  appeared  to  be 
a  shrub,  unaccompanied  by  either  root  or  leaf,  or  anything  by  which  the 
botanical  relations  of  the  plant  could  be  determined.  The  stem  \A 
woody  aud  covered  by  a  greenish  bark.  The  wood  is  straw-colored  and 
brittle,  and  is  nearly  tasteless;  but  the  bark  has  an  aromatic,  bitter 
taste. 

The  lu'oximate  analysis  of  the  bark  gives — 

• 

Moisture & 

Mineral  substance,  (asb) J* 

Vegetable  matter 8* 

No  volatile  oil  or  acid  was  detected  by  distillation.  The  eighty  pad* 
of  vegetable  matter  consisted  of— 

Fatty  matter,  soluble  in  etber 7.J 

Yellow  resiu,  soluble  iu  alcobol 5lJ 

Gum  and  starcb fcj 

Tannin,  witb  a  yellow  and  bi"own  coloring  matter tf»J 

Woo<l V  fiber ^ 


80.0 


No  alkaloid  or  active  principle  was  detected,  on  which  its  i*eputati<M^ 
i>*  a  c^^ucer-' -iv^  ^'^p^s     Its  therapeutic  place  is  with  aromatic  bitter^ 

■  -•^KAHOE,  OR  INDIAN  BREAD. 

L.o  »;iinous  fungus  ( Sdcroikum  glganieum)  is  quite  common  in  many 
)arts  of  the  Southern  States,  where  it  is  frequently  used  as  an  artid^ 
jf  food.  To  determine  its  nutritive  value  a  specimen  from  Colmnbidi 
Virginia,  was  subjected  to  careful  analysis  in  this  laboratory,  with  the 
bllow.intj  results : 
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14.  Hi 

cnit  sugar) iK> 

4.IJ0 

I7.:i4 

i an  iiisolubic  combiuation i).'M 

T <>4.45 

0.10 

100.  OU 

lalysis  docs  not  sustain  the  liigh  reputation  ol  this  substance 
material. 

VIRGINIA  SUMAC. 

pecimeus  of  sumac-leaves  grown  in  Virginia  were  tested  by 
method,  to  determine  the  amount  of  tannin  they  contained, 
iew  to  the  substitution  of  American  in  the  place  of  foreign 
the  manufacture  of  fine  leather. 

of  taDuiu 19.3  i>er  oeut. 

of  tannin 17.4  percent. 

ILEX  CASSINA,  OR  CAROLINA  TEA. 

Preliminary  analym. 

ied  leaves  of  the  plant,  treated  with  the  usual  solvents,  yielded 
ug  result : 

other G.96 

alcobol 4. 84 

cold  water .- ».24 

both  alcohol  and  water 10.15 

hot  water  with  5  i>er  cent,  hydrochloric  acid 15. 28 

46.93 

wpeUrd  at  I'^o-  c .• 7.60 

100.00 

late  analysis  gave — 

0.011 

atty  matter • 0.466 

3.404 

2.491 

0.122 

1 2.409 

atter  soluble  in  alcohol  .., 4.844 

matter  insoluble  in  alcohol 8^244 

jKictose 15,277 

matter  soluble  in  alcohol 10.149 

s  matter  insoluble  in  water 8.138 

r 33.824 

7.505 

* 3.935 

100.909 

luudaucy  is  probably  moisture  absorbed. 

ASHES  FROM  SPENT  TAN-BARK. 

ublo  in  hot  water 12.05 

4.41 

.22 

a  trace 

nsolnblo  silicate  of  potassa « 83.35 

100.00 
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ANALYSIS  OF  SOILS. 

lu  the  early  days  of  a^ieiiltural  science  mucli  Avas  auticix>atcd  Itom 
the  services  which  chemistry  would  be  able  to  render  in  the  way  of  de- 
tennining  accurately  the  several  substances  used  in  the  growth  of  cn^ 
and  the  proportion  of  each  of  these  in  the  dilicrent  kinds  of  crops. 
Ha\ing  made  these  several  determinations,  nothing  more  would  be  ne- 
cessary than  to  ascertain  what  element  of  plant-food  is  deficient  iu  the 
soil,  and  supply  it  accordingly.  This  appears  so  simple,  and,  at  the 
same  time,  so  plausible,  that  it  is  not  suii)rising  that  there  should 
arise  almost  a  mania  for  soil-analysis  among  progi^essive  fanners. 
But  unforeseen  difficulties  arose,  and  these  ardent  anticipations  were 
doomed  to  disappointment;  and  the  value  of  soil-analysis  is  nowiu 
danger  of  being  as  much  undervalued  as  it  was  formerly  overestimated. 

The  first  and  chief  difficulty  in  the  way  of  profitable  soil-analysis  is 
•the  great  diversity  and  inconstant  character  of  soils.  We  may  take 
samples  of  soils  from  several  places  on  the  same  acre  of  ground^  and 
analysis  will  show  that  each  is  different  from  the  others,  so  that  a  smgle 
sample  taken  for  analysis  would  bo  of  no  value,  and  indeed  might  mis- 
lead the  farmer  in  the  proper  improvement  of  his  soil.  In  rehition  to 
several  important  elements  of  fertility  the  composition  of  the  soili* 
very  far  fi*om  being  constiint. 

Ammonia  is  one  of  the  most  important  elements  of  plant-food,  but  it 
is  exceedingly  volatile ;  and  if  we  examine  a  soil  when  it  is  first  broton 
for  a  s])ring  crop,  and  repeat  the  examination  after  the  field  has  been  ex- 
posed to  the  heat  of  the  summer  months,  we  shall  find  that  the  ammonia 
of  the  soil  has  diminished  one-half  or  more,  under  the  mfluence  of  smn- 
mer  heat.    On  the  other  hand  the  soluble  salts  of  potash,  soda,  lime,  &c, 
mil  accumulate  under  the  infiuence  of  dry,  hot  weather;  but  if  the 
drenching  rains  of  spring  are  sufiered  to  wash  the  soil,  these  soluble 
salts  will  proportionately  diminish.    It  will  be  readily  perceived  that  an 
accurate  analysis  of  the  same  soil  at  dififerent  seasons  of  the  year  vill 
show  very  different  results.    Of  the  materials  which  go  to  make  up  the 
bulk  of  field-crops,  so  small  a  proportion  is  derived  from  the  soil  that  it 
renders  the  process  of  determining  the  presence  of  that  little  a  veiy 
delicate  one.    If  two  hundred  pounds  of  guano  be  carefully  mixed  ^jriih 
the  soil  of  an  iicre  of  ground,  its  effect  on  the  crop  will  be  very  sensibly 
perceived ;  but  of  the  essential  elements  of  plant-food,  the  guano  has 
added  to  the  soil  only  six  pounds  of  potash,  twenty-four  of  i>ho8phoric 
acid,  and  thirty-four  of  ammonia.    But  if  the  soil  be  cultivated  to  the 
depth  of  eight  inches  only,  these  several  quantities  will  be  mixed 
with  about    three  million  pounds  of  earth.    It   is   unnecessary  ^ 
say  that  by  the  ordinary  process  of  operating  on  two  or  three  pounds 
though  the  presence  of  any  one  of  these  elements  of  plant-food  coidd  he 
determined,  x)erhaps,  yet  its  quantity  could  not  be  ascertained  by  the 
most  delicate  balances  in  use.    Growing  vegetables  often  collect  frou^ 
the  soil  appreciable  quantities  of  substances,  which  the  most  rigid  BCt^' 
tiny  fails  to  find  in  it.    The  salts  of  rubidium  are  found  in  the  beet-to?^ 
and  in  the  tobacco-plant,  but  even  the  si>ectrosco]>e  fails  to  detect  it  ^^^ 
the  soils  yhere  these  grew. 

But  we  are  not  to  conclude  from  this  that  the  farmer  cannot  j>vo^^ 
by  a  knowledge  of  the  composition  of  his  soil.  This  knowledge,  hoy^' 
ever,  relates  as  much  to  the  mechanical  condition  of  the  soil  as  to  ^^ 
chemical  composition.  If  the  particles  composing  a  soil  are  in  a  sfc*^^ 
of  very  fine  di\ision,  it  will  be  much  more  productive  than  a  coaf^ 
soil  of  the  same  chemical  composition.    That  property  of  a  soil  wUi^** 
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ables  it  most  readily  to  absorb  gases  from  the  air,  and  most  tena- 
3U8ly  to  retain  them,  is  always  to  be  considered  ar  leading  feature  in 
}  fertility.  Uncombined  carbon,  as  it  exists  in  the  residue  of  vegeta- 
e  and  animal  decomposition,  possesses  this  property  in  a  higher  degree 
lan  any  other  known  substance ;  hence  the  amount  of  organic  substance 
L  a  soil  becomes  the  measure  of  this  element  of  fertility.  This  determina- 
on  can  be  readily  and  accurately  made,  and  is  indeed  one  of  the  most 
QlK>rtant  in  soil  analysis. 

The  power  of  a  soil  to  absorb  and  retain  moisture  is  an  important 

tatnre  in  regard  to  its  productweness.    This  appears  to  be  intimately 

dated  to  the  amoimt  of  water  it  is  able  to  hold  below  saturation;  and 

oth  these  properties  can  be  determined  by  any  one  who  has  at  command 

[I  accurate  balance.    These  properties,  together  with  the  facility  ot 

ercolation  and  the  activity  of  capillary  action,  depend  largely  on 

le  firmness  of  the  particles  composing  the  soil.    The  proportion  of 

lay  in  a  soil  has  usually  been  regarded  as  the  measure  of  these  sev- 

l  properties  of  a  soil  in  relation  to  water.    This  is  true  only  so  far  as 

y  is  not  suffered  to  become  saturated  with  water,  so  as  to  cohere  and 

a  a  compact  mass.    In  this  condition  it  loses  most  of  its  absorbent 

wwer. 

The  relation  of  soils  to  heat  is  a  subject  which  is  too  often  over- 

)oked  in  soil  analysis.    Investigations  in  this  direction  can  be  best 

osecuted  in  a  field  under  cultivation.    Several  thermometers  should 

used  at  the  same  time  in  different  parts  of  the  field  in  exposures  as 

J     ly  alike  as  possible,  so  as  to  determine  the  rate  at  which  each 

lity  of  soil  acquires  heat  as  the  day  advances.    In  a  similar  manner 

I     loss  of  heat  in  the  evening  can  be  determined.    These,  and  kindred 

iivestigations,  can  be  conducted  by  the  farmer  himself,  with  but  little 

3iowledge  of  science.    If  a  farmer  carefully  observes  the  growth  of 

ds  crops,  ho  will  need  but  the  application  of  a  few  general  principles 

0       I  him  to  the  proper  imi)rovement  of  his  soil.    If  with  a  good  sun- 

sxtj     ire  his  crops  wear  a  pale  green,  homay  fairly  infer  that  there  is  a 

lency  of  available  nitrogen  in  the  soil.    If  the  straw  of  bis  grain 

b  and  too  weak  to  bear  the  head,  ho  may  lear^  that  there  is  too 

lu     potash  in  his  soil.    Or  if  there  is  habitually  a  good  growth  of 

staiiw,  with  but  a  small  amount  of  grain,  let  him  resort  to  phosphates 

for  a  remedy.    A  little  careful  observation  of  his  soil,  and  the  manner 

in  which  his  crops  grow  on  it,  will  teach  the  intelligent  farmer  more 

important  pmctical  lessons  in  the  management  of  his  farm  than  he 

will  be  able  to  loam  from  the  most  exhaustive  analysis. 

ilYLANI)  T.  BROWN, 

Chemist. 
Hon.  Fbederictc  Watts, 

Commissioner. 
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REPORT  OF  THE  SUPERINTENDENT  OF  GARDENS 

AND  GROUNDS. 

Sill :  I  have  tlic  bouor  to  submit  tbc  foUowhii;-  report  on  tbc  opera- 
tions of  tbo  divisiou  under  my  cbargc : 

The  improvements  ou  the  grounds  of  the  Department  are  progressing 
as  rapidly  as  available  means  will  permit  5  so  mucli  labor  as  can  be 
spared  from  tbo  routine  of  keeping  tbe  jfi'ounda  and  tbo  trees  in  proper 
condition  is  employed  in  permanent  improvements,  wbieb  arc  now  well 
advanced  toward  completion.  Tbe  trees  bave  progressed  favorably,  and 
many  of  tbem  bave  reacbed  dimensions  tbat  indicate  tbeir  true  charac- 
teristics of  growth,  Tbe  policy  of  surrounding  tbe  arboretum  with  such 
species  as  make  rapid  giowtli  and  are  perfectly  hardy  is  now  being  real- 
ized in  the  shelter  thus  afforded  tbo  more  tender  species  in  tbe  interior. 
The  landscape  or  artistic  effect  is  also  developing,  altbougb  several  years 
must  elapse  before  this  feature  becomes  strongly  marked. 

Tbo  appropriation  allowed  for  the  erection  of  tbe  conservatory  not  being 
sufficient  to  comi)lete  all  tbe  details,  one  of  the  apartments  has  not  yet 
been  provided  with  apparatus  for  beating,  consequently  is  not  yet  in  use 
as  a  plant  bouse.  The  amount  required  to  complete  the  whole  will  not 
exceed  tbe  originally  submitted  estimate  of  total  cost.  Tbe  structure  is 
well  arranged  and  adapted  to  the  purposes  for  which  it  is  used,  and  the 
additions  tbat  are  being  made  to  tbe  collection  of  exotic  plants  will 
soon  make  it  one  of  the  most  complete  in  its  special  line. 

The  system  of  exchanges  of  native  plants  and  seeds  for  similar  pro- 
ducts of  foreign  institutions,  which  was  commenced  some  years  ago,  is 
now  proving  of  great  value  in  enabling  tbe  Department  to  secure  plants 
that  are  rarely  to  be  found  for  sale  in  commercial  establishments,  and 
which  are  to  be  procured  only  from  leading  botanical  and  governmental 
gardens;  all  of  which  cheerfully  respond  to  this  system  of  mutual  ex- 
change of  products. 

The  Department  is  also  indebted  to  representatives  of  tbe  Govern* 
uient  who  are  stationed  in  foreign  countries  for  seeds  and  living  plants 
of  species  tbat  could  not  otherwise  be  obtained.  With  i*ew  exceptions 
these  representatives  bave  promptly  responded  to  inquiries  relating  to 
vegetable  productions, and  have  exerted  themselves  to  fulfill  the  wishes 
of  the  Department,  both  in  tbe  introduction  of  new  plants  of  value  and 
interest  and  in  furnishing  useful  information  relative  to  cultivation  and 
other  matters  of  special  importance. 

Tbe  exotic  grapery  was  planted  with  ninety  varieties  of  tbe  Vitis  ri'Jf^ 
ifera.  Among  these  are  seteral  new  kinds,  which  bave  not  yet  fruit^ 
in  tliis  country  and  which  may  prove  valuable  for  vineyard  cultiup©  o^ 
the  Pacific  coast.  Although  planted  late  in  the  season,  owing  to  t-l*® 
difficulty  of  collecting  so  great  a  number  of  kindSj  tbe  plants  made  ve-^ 
satisfactory  growth  and  matured  canes  of  sufficient  strength  to  car^ 
fruit  tbe  coming  year,  thus  affording  an  early  opportunity  of  correcti"*^^ 
any  errors  tbat  may  occiu*  in  their  nomenclature.  It  is  proposed  ^ 
prune  and  train  these  vines  on  what  may  be  termed  tbe  rcnciced  tennirf^ 
cane  system,  which  is  now  being  fairly  tested  on  tbe  trellis  of  nati^ 
grapes,  and  which  will  undoubtedly  become  general  whenever  its  nieri* 
are  clearly  understood. 

ORANaE  HOUSE. 

Efforts  bave  rei;>eatedly  been  made  by  the  Department  to  secnr^ 
complete  collection  of  the  genus  Citrus j  but  so  far  with  but  limited  sC*^ 
cess.    Arrangements  have  again  been  made  with  collectors  in  Euro  J? 
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hich  will,  in  all  probability,  securo  all  the  species  and  varieties  of  this 
.mily.  * 

The  collection  novf  numbers  about  fifty  kinds,  but  the  proimgation 
ad  distribution  have  been  almost  solely  confined  to  the  Maltese  oval, 
le  true  Saint  Michael's,  and  the  Tangerine  oranges,  of  which  several 
andred  plants,  grafted  on  healthy  stocks,  have  been  sent  to  the  South- 

1  and  the  Pacific  States. 

The  i)ropaKation  of  various  species  of  Cinchona^  of  JSucdlyptus  globtditSj 
ad  of  Phormixim  tenax,  has  received  special  attention  during  the  year. 
[any  applic<ations  have  been  received  from  all  parts  of  the  country  for 
mcbona  and  eucalyptus  plants,  fbr  the  purpose,  as  applicants  state,  of 
mating  the  adaptability  of  the  plants  to  their  respective  locations  and 
Hd  es.  The  writers  of  these  applications  do  not  seem  to  regard 
well-known  laws  that  regulate  the  geographical  distribution  of 
lants,  or  their  own  inability  to  secure  the  climatic  conditions  essential 
3  successful  culture.    A  climate  suited  to  the  growth  of  cinchona  may 

found  in  irouthern  California;  certainly  there  is  but  slight  hopes  of 
Qis  plant  flourishing  to  any  valuable  extent  in  any  other  region  of  the 

ites.    Some  few  returns  from  Florida  show  partial  success  by  protec- 

n  in  winter,  but  this  proviso  will  prevent  any  attempt  to  a  commer- 
lal  success,  entire  exemption  from  frosts  being  an  indispensable  climatic 
loalification  in  so  northern  a  latitude  as  is  embraced  in  even  the  most 

them  sections  of  this  country.  Numerous  schemes  have  also  been 
>n  nted  by  individuals  and  companies  for  the  establishment  of  cinchona 
ilaniations.    All  of  these  schemes  require  a  grant  of  more  or  less  Gov- 

iment  lands,  and  also  that  the  Government  furnish  the  plants  for  the 
.    If  the  cinchona  should  prove  a  failure  it  is  suggested  that  the 

ids  could  be  used  for  testing  other  crops,  at  the  expense  and  for  the 
iiDfit  of  the  countiy.  None  of  these  generous  oflers  have  yet  been  ac- 
cepted by  the  Government,  but  as  soon  as  an*angements  can  be  made 
n  any  direction  that  seem  to  include  elements  of  success,  the  Depart- 
nent  can  at  any  time  furnish  several  hundred  plants,  or  a  sufficient 
lamber  to  allow  a  fair  test  of  culture  and  adaptability  of  climate  5  but 
ihe  Department  cannot  afford  to  send  plants  except  where  these  condi- 
tions seem  probable. 
The  Eucalyptus  glohulm  will  endure  a  colder  climate  than  will  the 

3hona;  but  even  this  plant  will  not  stand  many  degrees  of  frost  with- 
injury,  and  is  altogether  unsuited  for  our  western  plains,  where  its 
^pid  growth  would  make  it  a  valuable  addition  to  the  list  of  available 
brest  trees.  Attempts  to  climatize  this  plant  on  the  dry  prairies  of  the 
iVest  will  be  futile  on  account  of  the  severity  of  the  winter  colds.  Its 
Delical  qualities  are  said  to  be  of  great  value;  but  this  point  has  not 
ret  attracted  the  attention  of  our  pharmaceutists,  although  much  is 

ated  as  to  its  value  in  European  medicine.  If  on  examination  it  prove 

orthy  of  attention  its  culture  can  be  rapidly  extended,  and  plants  can 

w  be  furnished  by  the  Department  in  sufficient  quantities  for  trial. 

The  !N^ew  Zealand  flax,  Phormium  tenax^  can  also  be  rapidly  increased, 
now  that  a  stock  has  been  procured  for  propagation;  the  strong  fiber 
contained  in  the  leaves  of  this  plant  woukl  seem  to  warrant  chemists 
and  manufacturers  in  turning  attention  toward  its  profitable  separation 
and  atilization;  when  this  is  fully  accomplished,  the  culture  of  the  plant 
can  be  encouraged  and  increased  to  any  desired  extent. 

DWARF  PEAKS  IN  GEASS. 

A  Rmall  orchard  of  dwarf  pears,  which  was  planted  dunng  the  spring 
^  1M5,  afiter  growing  very  luxuriantly  for  three  years,  daring  which 


it 

1^ 
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time  the  soil  was  kept  cultivated  and  clear  of  weeds,  was  sown  witli 
grass  and  clover-seeds  in  the  spring  of  18C9,  with  the  purpose  in  view 
of  slightly  repressing  the  heavy  annual  growths  which  were  produced  by 
nearly  all  the  varieties.  The  gi-ass  has  been  mowed  several  times  daring 
each  season.  The  trees  have  not  received  any  pnyiing  or  shortening 
of  the  points  of  branches  either  in  summer  or  winter,  although  entire 
branches  have  been  removed  from  those  that  became  overcrowded. 
They  have  been  verj'^  productive,  and  have  ripened  several  heavy 
crops  of  fruit,  and  continue  to  show  evidence  of  prolonged  prosperity. 
At  the  time  of  sowing  the  surface  in  grass  it  was  not  proposed  to  allow 
it  to  remain  longer  than  two  or  three  years  in  sod;  but  the  health,  pro- 
ductiveness, and  general  vigor  of  the  trees  are  such  thjijb  cultivation  or 
stimulants  of  any  kind  are  not  yet  necessary',  and  until  the  trees  show 
such  necessity  the  surface  will  remain  imdisturbed. 

IIOT-WATEE  HEATING. 

In  laying  iron  piping  for  the  purpose  of  heating  green-houses  by  the 
circulation  of  hot  water  the  idea  has  somehow  become  quite  prevalent 
that,  in  order  to  secure  a  propeivllow  of  water,  it  is  necessary  to  incline 
the  pipes  for  some  distance  from  the  boiler.    In  other  words,  tho 
flow-pipes  are  laid  on  an  ascending  grade  and  the  return-pipes  on  £fc 
descending  grade.    There  is.  no  rule  or  uniformity  as  to  either  the  e:c-^ 
tent  of  the  ascent  or  the  distance  to  which  the  ascending  pipes 
carried.    These  conditions  are  generally  regulated  by  the  length  of  tlL< 
house;  it  may  be  20  or  200  feet  in  length;  in  either  case  it  is  consir 
ered  necessary  that  the  flow-pipes  should  rise  until  the  length  of  th- 
house  is  reached;  then  the  Wiitcr  is  conducted  in  a  descending  grade  t 
the  boiler. 

The  fact  that  the  point  at  which  the  downward  flow  commences  is 
fixed  by  any  nile,  shows  very  conclusively  that  neither  the  lengtii 
the  {iscendiug  pipe  nor  the  height  to  which  it  reaches  is  essential  in 
abstract  question  of  the  circulation  of  the  water,  but  is  merely  a 
of  fancy  or  convenience  in  the  mechanical  arrangement  of  the  pipes. 
Pipes  arranged  in  the  above  manner  usually  work  very  well  if  laid 
straight  lines  having  but  few  bends  or  turns,  and  even  with  these  ttr^^® 
lieate<l  water  will  giadually  circulate  throughout  the  whole ;  but  it  '^ 
very  doubtful  if  there  is  a  single  advantage  gained  in  having  the  wat^^*' 
circulate  in  asctending  pipes,  which  requires  more  force  and  involves  * 
wast<5  of  time  on  account  of  friction  on  the  sides  of  the  pipes ;  and  e_^' 
oeriments  prove  that  there  are  disadvantages  connected  with  it,  whic~-J»f  ' 
although  but  slight  in  many  rases,  yet  in  others  have  been  fourr:*^ 
sufficient  to  cause  an  imperfect  circulation,  which  has  been  i-emedied  I 
•Itering  the  pipes  so  as  to  take  advantage  of  gravitation. 

J3ut  it  appears  that  many  persons  are  of  the  opinion  that  it  is  £^ 
'bsolute  necessity  to  lay  the  flow-pipes  on  an  ascejiding  grade,  and  i^ 
•♦nsoquence  it  frequently  happens,  in  ordcir  to  meet  this  supposed' 
u'cessity,  that  heavy  expenses  are  incurnMl  in  sinking  and  draininflT 
'eep  stock-holes  for  the  reception  of  the  boiler.    It  is,  therefore,  im- 
portant to  know  that  the  efficient  working  ot*  the  apparatus  does  not 
U»pend  upon  having  the  pipes  laid  on  an  ascent ;  but  that,  other  things 
>eiiig  equal,  the  most  rapid  circulation  is  secured  when  the  top  of  tho 
H)\\oT  is  the  highest  i>oint  in  the  whole  arrangement,  and  all  the  pipes 
uv  descending  from  that  point  until  they  reach  the  bottom  of  the  boiler. 
Theoretically  it  seems  plausible  that  this  mode  of  laying  the  piping 
louif'  ^et  ^T>  ti»o  most  perfect  manner,  as  the  water  has  the  advantage 
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vitation  to  assist  its  movement  through  the  pipes,  and  thus  over- 

,  in  the  best  possible  Avay,  the  retarding  effect  of  friction  on  the 

of  the  pipes.    The  fact  that  the  heat  is  conveyed  by  the  circula- 

rf  the  water  alibrds  a  good  reason  for  the  slower  movement  in  an 

ing  pipe,  as  compared  with  the  more  rapid  flow  when  the  course 

0  water  is  ou  a  downward  slope,  and  the  movement  assisted  by 
tation,  in  addition  to  the  force  procured  by  the  difference  in 
ty  between  the  highest  and  the  lowest  points  of  communication 
the  boiler. 

the  water  absorbed  and  transmitted  heat  by  conduction  only,  then 
jition  of  the  pipes  woiUd  be  but  of  lijttle  importance ;  but  as  it  is 
vection,  circulation,  or  actual  movement  of  the  water,  then  gravi- 

1  and  diminished  friction  are  notably  influential  in  the  efficient 
ing  of  the  apparatus. 

3  following  sketch  indicates  the  arrangement  of  a  boiler  and  piping 
will  operate  to  the  best  advantage : 


MIXOR  VEGETABLE  PRODUCTS. 

B  increased  attention  which  is  now  being  given  to  diversified  cul- 
especially  in  the  Southern  Stated,  is  apparent  trom  the  many 
ries  reaching  the  Department  concerning  the  culture  of  various 
r  products  which  are  now  wholly  imported  and  which  can  be  pro 
1  hero  in  great  perfection,  as  far  as  climates  and  soils  are  con 
d.  Of  these  the  lollowiiig  have  been  selected,  and  their  culture 
nanagement  briefly  noted : 
arb. — ^The  exact  species  of  Bheiim  which  yields  the  best  medicinal 
o  is  not  known  with  anything  like  certaint3\  What  is  known 
mmerce  as  the  best  Turkey  rhubarb  in  reality  comes  from  China, 
igh  Russia,  and  having,  at  one  time,  been  imported  chiefly  from 
lia,  it  received  the  name  of  Turkey  rhubarb.  The  most  highly 
^d  medicinal  rliubarb  is  supposed  to  be  produced  by  the  roots  of 
Rheum  palmatum.  Indian  rhubarb  is  furnished  by  lihcum  E  modi 
Rheum  icchhiamnn.  In  Britain,  tlie  roots  of  the  common  garden 
s.  Rheum  rhapoutiemnj  are  grown  to  a  considerable  extent  for 
cinal  purposes,  and  it  is  held,  that  there  is  but  little  difference  in 
aedicinal  eftects  of  the  English-grown  root  and  that  received  from 
.  It  is,  however,  chiefly  used  to  adulterate  the  more  highly-priced 
3.  It  is  of  a  light,  spongy  texture ;  its  taste  is  astringent  and 
laginous,  but  destitute  of  tlie'aromatic  and  gritty  qualities  of  the 
I  highly  esteemed  sorts. 

16  best  rhubarb  has  a  bitter,  astringent,  and  somewhat  aromatic 
1,  and  feels  gritty  to  the  teeth,  owing  to  the  abundance  of  small 
:als  of  oxalate  of  lime  which  are  contained  in  it.    It  has  a  very  del- 
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icatc  odor,  and  is  covered  with  a  fine  yellow  powder,  and  the  pieces 
when  broken  ])resent  a  mottled,  red,  and  yellow  color,  owing  to  the  pas- 
sage of  a  number  of  wavy,  carmiuccolored  streaks  through  the  yellow- 
isli-white  matrix.     ITere  and  there  ai*c  small  spots  of  a  darker  color. 

It  is  considered  probable,  by  those  who  have  investigated  the  subject, 
that  much  of  appearance  and  supposed  dilfereucc  in  quality  is  owing 
to  the  manner  and  care  of  drying  the  root  and  preparing  it  for  market 
Tlie  main  point  is  to  prevent  moldiness  during  the  drying  process. 
Tlio  roots  arc  taken  u])  in  early  autumn,  the  small  fibers  trimmed  ol^ 
:nul  the  soil  and  other  impurities  removed  by  washing;  they  are  allowed 
to  dry  for  a  day  or  two  in  the  sun,  and  are  then  cut  in  slices,  and  after 
exposure  to  the  sun  for  four  or  live  days,  during  which  time  they  must 
be  tunied  over  several  times  daily,  a  hole  is  bored  in  each  slice  and 
strung  on  a  thread,  until  sufliciently  dry.    They  are  then  put  throagh 
a  linishing  process  by  being  i)laced  in  a  close  cylinder,  where  th^ 
are  subjected  to  abrasion  by  the  rapid  revolution  of  the  vessel;  this 
smooths  their  surfaces,  liberating  at  the  same  time  a  fine  dust  or  pow- 
der which  envelops  each  i)iece  with  aline  bloom,  like  that  upon  the 
surface  of  a  ripe  phim.    But  the  drying  process  may  be  completed  in  ft 
few  hours,  if  treated  by  some  of  the  many  expeditious  modes  now  em- 
ployed in  drying  fruits,  which  would  insure  against  danger  from  moldi- 
ness, and  also  prevent  loss  of  flavor  and  color,  casualties  frequently 
attending  the  curing  of  the  root  when  dependent  upon  sun-heat  alone. 
So  far  as  relates  to  climate  and  soil,  there  is  no  reason  why  all  th© 
medicinal  rhubarb  required  in  this  country  may  not  be  produced  hero  5 
from  $35,000 .to  850,000  worth  is  annually  unported;  aud  as  to  quality j 
there  is  strong  evidence  to  show  that  when  the  roots  are  produced  o^ 
sufficient  size  in  the  warm  soils  of  the.  »Southern  States  they  will  equa^ 
the  best  of  those  from  China. 

One  indispensable  ])relimhiary  to  the  successful  pi'oduction  of  roo* 
crops,  such  as  the  rhubarb,  is«deep  preparation  of  the  soil ;  without  tl3-.* 
aid  of  the  subsoil-plow  its  profitable  culture  will  be  extremely  i)roblemafc^' 
cal.  Plowing  deeply  with  a  common  plow,  the  subsoiler  should  folio  ^ 
in  each  furrow,  breaking  and  loosening  the  under  strata  to  a  depth,  ^t 
least,  of  eighteen  inches  from  the  surface;  and  to  insure  thoroughn&s* 
in  the  work,  the  process  should  be  repeated  in  linos  at  right  angles  '^ 
the  first ;  and  before  the  last  plowing,  manure  should  be  applied,  as  t"l^^ 
plant  will  not  be  a  prolitable  one  on  poor  soils. 

In  order  to  start  a  plantation  from  seed,  the  plants  should  be  gro^*** 

in  nursery  rows  the  first  year,  and  transplanted  to  their  permanent  lod^^ 

tion  when  one  year  old.    The  nursery  ground  should  be  put  in  g^<A 

:iondition  by  manure  and  deep  culture,  and  the  seed  sown  in  early  spritTift 

thinly,  in  rows,  similar. to  the  mode  adopted  for  raising  peas.    When  t>^ 

)lants  appear,  they  sliould  be  thinned  so  as  to  allow  each  remains.  "»B 

•oot  from  three  to  four  inches  of  spacjc,  which  will  enable  them  to  fo^"? 

'oots  lilted  for  removal  the  spring  following,  if  properly  weeded  or  eii.1^* 

ated  during  the  summer. 

^n  order  to  allow  ample  space  for  gi'owth,  and  facilitate  cultivation,  ^'^^ 
i^ants  should  be  set  out  in  rows  four  feet  apart  and  at  least  three  t'^^ 
>etween  the  plants  in  the  lines.    The  routine  of  treatment  will  con^^^ 
<f  frefjuent  deep  stirring  of  the  soil  between  the  plants,  a  small  sub©?^ 
>low  IxMug  the  most  efficient  implement  for  this  purpose.     Iiato  i^ 
uirumn,  just  previous  to  the  freezing  of  the  surfaces  soil,  a  light  tiirrow 
nmy  be  thrown  over  the  crowns  or  buds  of  the  plants,  forming  a  lid^ 
o  ]n*event  lodgment  of  water  directly  on  the  plants.    In  spring  tltw 
•iiicirn  ti-jn  bo  pnioothcd  down  by  a  blunt,  short-toothed  harrow,  so  as  to 
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jerafcing  the  young  swellinff  bnds.  An  application  of  guano 
,  sown  broadcast,  at  the  rate  of  throe  hundred  pounds  to  the 
produce  a  marked  effect  in  growth.  The  roots  will  be  large 
or  removal  at  the  end  of  four  years'  growth,  although  it  is  a 
apposition  that  a  further  growth  of  two  to  four  years  increases 
licul  value.  Experiment  alone  can  decide  this,  as  well  as  other 
nuected  with  its  growth  and  preparation. 
. — ^The  ginger  plant  {Zinziher  officinale)  is  cultivated  both  in 
and  West  Indies  to  a  great  extent,  also  largely  in  China  and 
It  has  a  perennial  root,  which  creeps  and  increases  near  the 
f  the  ground  in  tuberous  joints,  from  each  of  which  a  green 
stock  is  i)roduced,  in  spring  growing  to  a  height  of  three  feet, 
row,  lanceolate  leaves ;  the  flowers  are  carried  on  cone-shaped 
irown  up  from  the  root-stock  and  protected  by  bracts, 
is  but  little  doubt  about  the  practicability  of  growing  ginger 
lost  southern  States.  Although  a  tropical  plant,  its  annual 
s  completed  in  a  few  months,  and  the  roots  can  be  lifted  and 
r  use  or  for  future  planting.  Its  management  is  very  similar 
squired  for  the  culture  of  the  common  potato.  The  rhizomes 
planted  iu  shallow  drills  made  with  a  plow,  covered  with  three 
'  soil,  the  rows  being  sufficiently  wide  apart  to  admit  of  farther 
ivith  the  horse-cultivator  or  hoe-harrow.  A  sandy  soil  will  be 
genial  to  the  spreading  surface  growth  of  the  rhizomes,  or 
they  are  termed  in  commerce,  than  a  clayey  or  heavy  loam, 
nger  of  commerce  is  distinguished  into  blaek  and  white,  but 
*ence  of  color  depends  upon  the  mode  of  preparation.  It  is, 
supposed  that  there  are  two  varieties^  one  producing  darker 
ff  the  other,  this  difference  of  color  being  independent  of  any 
preparation. 

the  tubers  are  ripe,  which  is  indicated  by  the  leaves  turning 
id  the  withering  of  the  stalks,  they  are  lifted  out  of  the  soil, 
scraped,  and  dried  in  the  sun,  and  in  this  state  form  the  un- 
:  white  ginger  of  commerce.  For  black,  or  coated  ginger,  the 
not  scraped,  and  have  a  dirty  appearance;  sometimes  they 
ed  in  boiling  water  and  dried  in  the  sun. 
St  roots  ^re  selected  for  scraping  and  cleaning,  therefore  white 
idependent  of  the  manner  of  preparation,  is  superior  to  the 
id  is  usually  higher  priced ;  the  black  or  darker  tubers  are 
53  bleached  by  exposure  to  the  fumes  of  chloride  of  lime  or 
Rulphur. 

licious  conserve  known  as  "preserved  ginger"  is  largely  ex- 
om  China,  but  that  exported  from  the  West  Indies  is  of  much 
quality.  To  prepare  this  article  the  roots  are  lifted  before 
,  and  when  the  stalks  are  from  twelve  to  eighteen  inches  long, 
hey  are  soft  and  succulent,  they  are  first  scalded  in  hot  water, 
in  cold,  and  the  outer  skin  carefully  removed  by  peeling ;  they 
put  in  Jars  and  covered  with  a  weak  sirup  of  sugar,  which  is 
after  a  few  days  and  replaced  by  a  stronger;  this  shifting  is 
3S  repeated  several  times,  the  strength  of  the  sirup  being  in- 
?aeli  time.  The  preserve  thus  made  is  of  the  best  quality,  and 
»ved  sirups  are  utilized  in  the  manufacture  of  various  fermentexl 
\s. 

r,  when  broken  across,  shows  a  number  of  little  fibers  imbedded 

7  tissue.    Its  well-known  hot,  pungent  taste  is  due  to  the 

of  a  volatile  oil,  and  it  contains  a  quantity  of  starchy,  yellow 

matter,  incloseil  in  large  cells.    The  gronnd  ginger  is  frequently 
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adulterated  Avitli  ssafto-ineal,  potato-flour,  wheat-flour,  [jrouud  rice,  cay- 
eime  pepper,  inustard-liusks,  and*  turmeric  powder,  blended  in  various 
proportions. 

Preserved  i^jin^^er  being  prepared  from  tlio  soft,  immature  roots,  ren- 
ders its  culture  practicable  as  far  north  as  Virginia,  so  far  as  dimate 
may  permit  its  profitable  production. 

Chicco-y. — The  chiccoiy  {Glcharlum  'intyhus)  is  a  native  of  Europe,' 
where  it  is  found  growing  by  roadsides  and  in  waste  places,  particu- 
larly in  calcareous  soils.  It  has  also  become  plentiful  in  tliis  coontiyi 
and  in  many  places  is  a  troublesome  weed.  It  has  a  long  fleshy  tap- 
root which  is  dried  and  used  as  coffee,  and  its  lower  spreading  leaves 
are  blanched  and  used  as  salad. 

The  use  of  the  ground  root  as  a  substitute  for  or  as  an  admixture  in 
coflee  is  very  extensive,  and  while  it  is  condemned  by  some  as  being 
entirely  destitute  of  those  properties  which  render  coflee  an  agreeable 
and  nutritive  beverage,  and  as  containing  medicinal  i)roperties  which 
render  it  unwholesome  for  constant  use,  others  maintain  that  it  is  one 
of  the  most  harmless  substances  that  has  ever  been  used  for  the  adul- 
teration of  collee,  and  that  the  combination  of  a  little  chiccory  gives  it  a 
richness  of  ilavor,  which  many  persons  prefer  to  the  pure  article,  when 
mixed  at  the  rate  of  two  ounces  of  pure  chiccory  to  a  pound  of  coffiae. 
It  is  also  stated  tluit  much  of  the  giound  chiccory  of  commerce  is  largely 
adulterated  with  carrot,  mangel-wurzel,  oak-bark,  tan,  mahogany  saw- 
dust, and  Yenetian-red,  materials  which  cannot  be  supposed  to  add  to 
its  value  as  a  bevei*age. 

There  are  several  variei  ies  of  chiccory ;  that  known  as  coflfee-cliiccfliy, 
the  chicorce  a  cafe  of  the  I'rench,  is  most  esteemed  for  mixing  with  c»ttd^ 
It  has  long,  fleshy  roots  like  a  carrot,  and  is  cultivated  in  a  similar  man- 
ner. The  ground  being  deei)ly  plowed,  in  order  that  the  long  tap- 
roots may  meet  with  no  impediment  in  their  downward  progress,  and 
the  surface  harrowed  and  finely  divided,  the  seeds  are  sown  early  in 
the  spring,  thinly,  in  shallow  drills  about  thirty  inches  apait,  and  when 
the  young  i>lants  have  made  their  appearance  they  are  thinned  out  soaB 
to  leave  tlieni  at  a  distance  of  ten  inches  apart.  Proper  attention  hav- 
ing been  given  to  weeding  and  cultivating  during  summer,  the  looto 
will  be  ready  for  removal  by  November,  by  which  time  the  larger  leaves 
will  have  decayed,  leaving  only  a  few  sn^ali  ones  in  the*centers  or  hearts 
of  the  ])lants. ' 

The  best  crops  have  been  secun^d  on  rather  sandy  soils  fertilized  vAii^ 
guano.  Aitc^r  the  roots  jire  taken  out  of  the  soil  they  are  partially 
ilried,  washed,  cut  into  slices,  and  thoroughly  dried  by  artiilcial  heat; 
they  are  then  ready  ibr  the  manufacturer,  who  roasts  and  grinds  th^ 
lor  use.  in  order  to  save  seed,  a  few  plants  may  be  left  imtlisturhfip 
through  the  winter.  They  will  flower  durirtg  summer,  and  rii)en  th&^ 
s(»e(l  early  in  the  fall.  The  roots  that  havc^  seeded  are  of  little  valn^ 
as  they  will  become  hard  and  woody  «^ifter  the  second  year's  growth. 

Chici^.ory  leaves  are  largely  used  as  a  salad,  esi)ecially  in  France,  wb^r^ 
the  deli(;ate  blanched  leaves  are  known  as  Barhe  ilc  Capnein.  These  a'® 
procured  by  placing  the  roots  in  sand,  in  a  warm,  dark  cellar,  where  dC^ 
hiaves  are  produced  perfectly  colorless  and  tender. 

Another  poi)ular  mode,  espexjially  on  board  of  ship  during  long  voj^ 
ages,  consists  in  boring  holes  in  a  barrel  or  cask,  in  rows  four  incb^ 
apart,  and  fllling  it  uj)  with  alternate  layers  of  sand  and  roots,  with  y*^ 
tops  of  the  plants  protruding  through  the  holes.    The  barrel  hei^ 
placed  in  darkness  and  wannfli,  the  i)lants  make  new  leaves,  afibrdio^  * 
lasting  supply  of  the  most  delicate  material  for  salail. 
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3hiccory  is  also  cultivated  for  its  lierbago  as  food  for  cattle  and<)tlier 
&  Rtock.  On  poor,  sandy  lands,  soym  broadcast  like  clover,  it  is  said 
prodaco  more  sheep-food  than  ony  other  plant  in  cultivation.  Cattle 
J  it  in  France,  and  hogs  thrive  on  the  roots. 

Licorice. — ^The  Spanish  licorice  is  furnished  by  Qhjcyrrhiza  glabra^  a 
rennial  plant,  native  of  the  south  of  Europe.    G.  echiimta  furnishes  a 

lar  preparation,  and  is  grown  in  Italy  to  some  extent  for  this  pur- 
ee. The  former  species  is  considered  the  most  valuable ;  it  is  a  hardy 
r    xjeous  plant,  rooting  deeply  in  good  soils,  and  sending  up  slender 

iches,  with  prunate  leaves,  and  bearing  blue,  pea-shaped  blossoms ; 

whole  plant  having  very  much  the  appearance  of  a  vetch  or  wild  pea. 
liicorice  requires  a  deep  soil,  and  grows  to  the  best  advantage  in  light 
[uvial  or  sandy  loams.  The  roots  spread*  and  run  thickly  in  the  soil, 
it  unless  it  is  deeply  worked  by  subsoiling  aud  made  rich  with  man- 
66,  if  not  naturally  in  good  condition,  the  plants  will  suffer  dnriug  our 
y^  Trarm  summers,  become  diseased  or  weakened,  and  preyed  upon 
r  insects,  being  particularly  liable  to  the  attacks  of  the  red  spider, 
iearus  ielarius.) 

The  plant  is  usually  propagated  by  portions  of  the  creeping  stems  or 
ots ;  pieces  from  six  to  eight  inches  in  length  are  planted  about  eigh- 
en  inches  apart  in  shallow  drills,  covered  with  three  inches  of  soil, 
tie  rows  should  not  be  less  than  three  feet  apart,  so  as  to  admit  the 
-hoe  or  cultivator  to  run  between  the  plants ;  fi-equent  loosening 
[  tne  soil  being  of  the  greatest  moment,  and  without  which  the  plants 
ill  cease  to  grow  during  the  dry  seasons. 

As  winter  approaches  the  stems  will  become  yellow,  and  may  be  re- 
red  by  cutting  with  a  scythe.    If  young  plants  are  required  for  a 
lew  plantation,  they  can  be  procured  at  this  time,  by  forking  up  the 

leaidiug  stems  near  the  surface,  and  preserving  them  in  sand  for  spring 

Dting. 
At  the  end  of  the  third  summer-s  growth,  if  the  culture  has  been  favor- 

e,  the  roots  will  have  become  strong  enough  for  economic  use.    The 

)  of  digging  out  and  harvesting  the  roots  is  the  most  tedious  oper- 
tti      connected  with  the.  crop.    They  will  be  found  from  two  to  three 

I  m  depth,  and  can  only  be  reached  by  the  Use  of  the  spade  and  mat- 

although  these  can  be  largely  assisted  by  the  plow,  especially  if 

»  uccp-set  subsoil-plow  is  run  close  to  the  rows,  which,  by  loosening  the 

toil,  may  enable  the  operator  to  pull  the  plants  up  without  much  loss  of 

foot  by  breakage. 

The  marketable  portions  are  trimmed  of  all  side  roots,  washed,  dried, 
Wid  tied  up  in  bundles.  If  kept  for  any  length  of  time  they  should  be 
covered  with  sand  until  wanted  for  use.  Tlie  side  roots  are  used  for 
ferther  plantings,  and  should  also  be  suitably  stored,  so  as  to  prevent 
ftem  from  molding,  which  they  are  very  apt  to  do  if  kept  warm  and 
^p. 

To  raise  young  plants  from  seed,  a  propeily  enriched  aild  pidverized 
8pot  of  ground  should  be  selected,  and  the  small  beans  sown  thinly  in 
shallow  drills  early  in  spring.  In  rich  soil,  and  under  the  most  favora- 
ble conditions  of  growth,  the  young  plants  will  be  strong  enough  for 
^moval  after  one  year's  growth ;  but  a  second  year's  growtli  in  the  nur- 
^ly  rows  will  afford  better  root-cuttings,  as  well  as  furnish  a  larger 
amount  for  selection. 

AVILLIAM  SAUNDERS, 

Superintendent. 

HoiL  Fred.  Watts, 

CommmUmer. 


110  AGRICULTURAIi  KEPOKT. 

REPORT  ON  "fungoid  DISEASES  OF  PLANTS. 

SiK :  The  following  experiments  were  made  with  the  view  of  ascer- 
taining what  influences  native  mildewed  vine-leaves  have  in  communi- 
cating their  fungoid  diseases  to  the  healthy  parts  of  an  affected  leaf; 
and  also  of  learning  whether  the  fungus  BoU*ytis  vitls  viticola  (Berk  & 
Curts)  can  bo  communicated  by  the  contact  of  a  mildewed  vine-leaf 
with  a  healthy  leaf  growing  on  the  same  vine. 

The  importance  of  such  an  inquiry  may  be  understood  when  wo  cou- 
sider  the  relation  of  foliage  to  root,  wood,  an'd  fruit  growth,  since  the 
gi^eater  the  leaf  growth,  the  greater  will  be  the  root  and  wood  growtb. 
If  mildew  on  the  vine-leaf  is  infectious  by  contact,  it  follows  that  all 
affected  leaves  should  bo  removed  and  destroyed  as  soon  as  discovered. 
But  if,  on  the  contrary,  mildewed  leaves  do  not  communicate  this  dis- 
ease by  contacft,  such  leaves  need  not  be  removed  j  and,  although  the 
disease  may  apparently  increase  and  cover  the  entire  foliage,  the  fruit 
may  mature  better  and  more  quickly  with  mildewed  leaves  than  with- 
out them.    My  experiments  w^ero  confined  to  a  Devereux  vine,  growing 
on  the  south  part  of  the  Department  grounds.    This  vine  was  a  cuttings 
which  had  been  removed  from  its  parent  stock  three  years  ago,  aad 
planted  with  others.    1  am  not  aware  how  this  vine  w^is  affected  daring 
the  second  year  of  its  growth,  but  during  its  third  it  was  very  mucli 
covered  by  the  fungus  B,  v.  vitkola^  which  grows  on  the  under  side  O* 
the  native  vine-leaves,  and  is  represented  by  Plato  1.    It  generally  ap" 
pears  first  along  the  main  leaf-ribs  and  leading  fine  veins,  from  which  i^ 
spreads  over  the  leaves  of  the  vine. 

My  first  experiment  corisisted  in  securing  to  the  back  of  a  healthy  lei*^ 
a  mildewed  one,  its  spores  coming  in  contact  with  the  back  surface  o' 
the  healthy  leaf,  both  remaining  attached  to  the  growing  vine./  TI** 
second  experiment  consisted  in  securing  the  mildewed  portion  of  a  vicE^ 
leaf  to  a  healthy  portion  of  itself,  doubling  the  leaf  backward,  witho*^ 
injury  to  it,  and  securing  it  in  position  by  means  of  pins,  the  leaf  ic^ 
maining  attached  to  the  vine.  The  third  experiment  consisted,  first,  i^ 
producing  by  fiiction  a  slight  abrasion  on  the  under  surface  of  t»tJ^ 
healthy  portion  of  a  mildewed  leaf,  and  in  bending  back  the  mildew^^ 
portion,  fastening  it  to  itself  in  that  position.  The  fourth,  in  makin^^^ 
slight  abrasion  on  the  upper  and  under  surface  of  a  healthy  leaf,  and  ^U 
rubbing  its  upper  and  under  suilace  with  a  leaf  covered  with  spores.  ^ 
visited  the  vine  every  day  during  eight  weeks,  but  failed  to  discover  auiW 
fungoid  growth  induced  by  either  of  the  modes  employed.  These  o^ 
periments  give  evidence  that  this  species  of  fungi  is  not  readily  prol?* 
gated  by  spore  contact.  During  the  experiments  the  weather  W^^ 
highly  favorable  to  the  gi^owth  of  fungi,  and  other  leaves  on  the  saJCD* 
vine  became  mildewed  during  the  experiments. . 

I  find  thalrall  the  leaves  which  were  affected  by  this  fungus  wero  ^ 
the  second  growth,  and  of  a  light-gi*een  or  yellowish-green  color.  Cfb^ 
leaves  which  were  not  affected  were  of  a  dark-green  color  and  of  til*^ 
first  growth,  and  were  consequently  more  matured,  containing  let^aoi<J 
1  find  that  all  the  leaves  of  the  native  varieties  of  a  light-green  or  y^ 
lowishgioen  color,  when  of  a  soft,  porous  texture,  are  more  liablo  *^ 
attacks  of  fungi  on  the  under  side  of  the  vine  than  leaves  of  a  dark  col^'^J 
but  when  these  light-green  leaves  are  thin  and  glossy  the  liability  ^^ 
mildew  is  diminished.  The  Scuppernong,  and  other  varieties  ©f  ti*}^ 
class,  havhig  glossy  leaves,  are  said  to  be  exempt  from  mildew.  J  Tb^^ 
varnished  surfaces  i)rebably  protect  them  from  climatic  changes! 


PLATE  IT. 
[P1.&TB  1  o*  Fdkooid  Bjeiib.) 


iBelmtutvUieola.) 


PLATE  T. 
[Pl^TK  2  or  FUHOOID  Seribs.] 


Pungos  fonnd  on  tbe  upper  anrfoce  of  the  native  »nvpe  viae  In  tbe  autu 
FJgs.  1,  2,  3.  4,  5,  6,  and  7  represent  Its  Btap-ee  consecutively,  In  tte 
luttcr  buratiug  and  throwlai;  out  its  BponuigiH. 
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e  that  the  old,  dark-green  leaves  of  the  native  varieties  are 
1  the  fall  of  the  year  by  a  fangus,  which  appears  on  the  upper 
white  spots^aud  is  found,  when  placed  under  the  microscope, 
)ecies  of  Undnxda,,  (see  Plate  2,)  a  form  similar  to  Oidium 
e  European  vine-fungus.  In  a  plot  of  two-year-old  vines, 
t  the  southeastern  portion  of  the  Department  grounds,  tlie 
rally  attacked  by  B^  v,  viticola  are  easily  distinguished  ut  a 
le  distance  by  their  color,  the  dark-green  leaves  being  wholly 
the  very  light-green  and  yellowish-green,  excepting  thin  and 
es,  are  much  aftected.  For  example,  in  a  row  of  two  year 
d  vinos,  si&hundred  in  number,  the  leaves  a  dark  green,  no 
reared  on  the  leaves,  while  near  the  Concord,  in  a  row  of 
i  vines,  numbering  about  four  hundi'ed,  every  one  was  ali'ected 
s.  A  row  of  Baldwin's  Lenoir  had  only  light-green  leaves 
e  older  dark-green  leaves  being  wholly  exempt.  A  row  of 
idred  plants  of  Norton's  Virginia  seedling  were  all  ali'ected, 
)w  of  the  Clinton,  the  leaves  of  which  are  smooth  and 
5ssy,  though  of  a  light-green  color,  were  wholly  exempt 
.  These  observations  indicate  the  importance  of  fostering 
of  the  first  growth,  since  they  escape  the  ravages  of  B.  vitis 
:ing  the  heat  of  the  summer.  Hybrids  of  the  European 
3  American  vines  were  not  so  critically  examined  as  to 
3f  fungi  on  the  leaves  of  the  spring  and  summer  growth, 
b  is  well  known  that  these  vines  are  affected  by  the  native 
1  grown  outdoors  without  protection.  I  found,  on  the  23(1 
on  three  year  old  vines  especially,  a  few  leaves  of  the  follow- 
«  slightly  attacked  by  Uncinula^  viz,  Rogers,  Nos.  4,  5,  7,  9, 
8,  10,  20, 33, 43,  44,  Cornucopia,  Ives,  Perkins,  Ilachel,  Union 
andt;  and  To  Kalon  had  both  forms  of  fungi  on  the  leaves, 
'owth  of  spring  leaves  had  Uncinula  on  the  upper  side ;  the 
tvth,  or  summer  leaves,  had  B.  i\  viticola  on  the  under  side, 
wing  list  of  vines  of  the  same  age,  growing  on  the  same  soil, 
5  with  the  preceding,  exhibit  no  mildew  whatever  at  the  same 
ichon,  Isabella,  Concord,  Nonantum,  Eogers's  34,  Clinton, 
n,  Fedora,  Creveling,  Hyde's  Eliza,  Loudon's  Early,  Ives's, 
istiaua,  Walter,  and  Paxton. 

)und  a  class  of  native  vines  the  leaves  of  which  are  very  sub- 
scald.  Their  leaves  are  thin,  smooth,  without  gloss,  con  tain- 
tie  juice.  On  such  I  have  never  found  any  form  of  fungi, 
t  of  heat  necessary  to  form  mildew,  other  conditions  being 

produces  sun-scald  on  leaves  containing  little  sap.  A  cer- 
t  of  sap  is  necessary  for  the  production  of  fungi.  Absolute 
rer  fosters  it.  When  B,  v.  viticola  attacks  a  vine-leaf,  it  pro- 
»r  by,  the  absorption  of  the  sap  or  by  cellular  disorganization 
ts  i)ieseuce,  a  whitish,  spotted  appearance  at  the  points  of 
[  cauiies  the  leaves  to  wither. 

Its  of  the  investigations  of  Dr.  Hales,  concerning  the  circu- 
ip  through  the  main  trunk  of  the  grape-vine,  show  the  im- 
'  understanding  the  relative  force  of  sap  circulation  in  difier- 
;  and  varieties  of  vines,  and  the  consequent  effect  on  the 
1  of  plant- food. 
s  having  made  a  cross-cutting  in  a  vine-trunk,  and  secured 

a  tube  so  arranged  that  it  would  virtually  constitute  a  con- 
f  the  cellular  arrangement  and  aii-tubes,  combined  with  this 
5  a  bent  glass  tube,  containing  mercury,  and  forming  a  sort 
er,  in  which  the  movements  of  the  mercury'  depended  on  the 
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prossuie  of  tho  tiiuik-sap.  In  cue  cxi)eriment  be  fouud  the  force  of  the 
sap  equal  to  the  ^veigbt  of  tliirty-ciglit  inches  of  mercury,  Bhowiug  » 
force  nearly  iive  times  greater  than  that  of  the  blood  in  the  cniral 
artery  of  a  horse,  and  seven  times  greater  than  the  force  of  the  blood 
in  the  artery  of  a  <log.  Burcke  found  that  in  a  vine  the  spiiug  sap, 
having  a  specific  gravity  of  1.0008,  raised  a  column  of  mercury  to  the 
height  of  fourteen  and  one  half  inches,  and  therefore  exerted  a  i)re8sure 
equal  to  that  of  a  column  of  water  one  hundred  and  ninety-live  inches 
high.  In  another  experiment,  sap  of  specific  gravity  l.OOOD,  raised  the 
mercury  to  the  height  of  seventeen  and  one  half  inches.*  It  vas  also 
found  that  the  pressure  of  the  sap  was  affectod  by  the  atmospheric 
pressure ;  even  the  changes  of  sun  heat  and  light  modihed  it.  The  sap 
of  plants  is  much  influenced  in  its  conditions  by  atmosi)heric  variations, 
and  contracts  or  expands  according  as  the  pressure  of  the  external  air 
is*  increased  or  diminished.  During  a  low  atmospheric  pressure,  should 
the  leaf-sap  pass  through  the  pores  of  the  leaf  to  the  surface,  moisten- 
ing it  with  albuminous  juices,  the  food  of  fungi,  then  a  high  temiKJiv 
ature  following,  all  the  conditions  necessary  for  the  formation  of  fungi 
are  present.  It  has  long  been  observed  that  i*ust,  mold,  mildew,  and 
smut  foUow  such  a  course  of  atmospheric  variation.  Theoretically,  a 
shower  of  rain,  though  the  result  of  low  atmospheric  pressure,  Avill  not 
l)rove  injurious  to  the  leaves  of  i)lants,  its  tendency  being  to  remove 
from  them  all  soluble  and  insoluble  substances.  Sprinkling  the  leaves 
has  the  same  ell'ect,  while  dull,  hazy  weather  has  the  opposite  tendency. 

Tbo  California  climate,  witli  tho  exception  of  the  sea-coast,  and  especially  wlicretbc 
prevailing;  Tvestcrn  winds  drive  the  fogs  over  the  locality,  is  onuneutly  adaiited  to  tbo 
culture  of  p.*ape-vines,  and  it  is  ])roved  conclusively  that  i)o  European  locality  cau 
eqnal,  wit  bin  tiOO  per  cent.,  its  productiveness.  The  oldest  inhabitant  has  no  recoUcc- 
tion  of  a  failure  in  croi)s  of  grapes,  t 

During  the  potato  disease  in  Ireland  it  was  generally  observed  that 
Boiriftis  infcstans  (potato  fungus)  frequently  appeared  after  dense  fogs- 
A  heavy  shower  of  rain  seemed  to  revive  the  foliage,  while  continued 
heavy  showers,  followed  by  high  temi)erature,  seemed  to  have  an  effect 
on  the  foliage  similar  to  heavy  dews  and  fogs,  by  surclfarging  the  leaves 
and  stems  with  moisture,  particularly  during  a  i)eriod  of  iiingoid  preva- 
lence. 

I  have  lat(ily  observed  on  native  grape-vine  leaves  a  singular  serpen- 
tine white  line.  A  microscopical  examination  of  it  shows  tliat  the  white 
substiince  consists  of  mycelium  intermixed  with  groni)s  of  perfected  con- 
ceptacles  or  fruit  of  an  En/siphe  fungus,  (a  form  of  fungus  found  only 
on  living  vegetable  matter.)  On  the  removal  of  this  mildew,  which  to 
all  ai)pearaiice  wiis  wholly  on  the  surlace,  it  was  found  that  the  mil- 
dewed path  was  confined  to  the  track  of  a  *'leaf  miner.-'  It  is  evident 
tliat  the  '*  miner"  iii  its  passage  between  the  upper  and  lower  surfaces 
of  the  leaf  destroyed  tho  cell-walls  on  both  sides  of  its  track,  causing 
the  juices  to  escape  and  permeate  the  thin  and  porous  epidermis,  thus 
creating  an  ()pi)()rtmuty  for  the  fungous  growth.  It  api)ears  probable 
that  wlieu  the  leal-juice  pervades  the  surface  of  the  leaf,  it  retains  for  a 
time  its  living  organic  functions,  maintaining  a  continued  connection 
withlbe  cellular  matter  within  the  leaf.  AVhen  a  vine-leaf  is  bruised 
to  a  pulp  and  exposed  to  the  air,  fungi  of  the  genus  Miicor  (microscropi- 
cal  toadstools,  see  Plate  3)  mala^  their  appearanite  in  various  forms.  It 
is  an  established  fact  that  tho  vital  constitution  and  comi>osition  of 
any  body  regulate  the  forms  of  the  fungi  which  grow  upon  it,  subject, 

*  Eucyclopaidia  Britannica,  vol.  v,  p.  112. 
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BEPOBT  ON  FUNGOID  DISEASES   OF  PLANTS.  113 

^j  to  climatio  modifications.  I  foond  an  Erysphe  fnngas  mator- 
perfection  on  a  bunch  of  grapes  taken  from  a  foreign  vine  several 
iter  it  was  removed  from  the  vine.  Althongh  the  ripening  of 
ler  removal  from  the  vine  is  not  necessarily  the  result  of  organic 
is  probable  that  for  a  time  after  removal  from  the  parent  wood^ 
leaves,  and  branches  retain  the  life  principle,  (and  consequently 
le  to  have  the  power  to  support  fungi  pecidiar  to  living  vegeta- 
}ter.)  Saussure's  experiments  on  the  bough  of  a  cactus  seem  to 
i  this  view.    Having  detached  a  bough  of  a  Cacttis  opuntia  from 

t  and  placed  it  in  common  air,  he  found  that  in  the  course  of 
Dt  the  branch  inhaled  four  cubic  inches  of  oxygen.  But  when 
it  to  pieces  and  pounded  it  in  a  mortar,  no  inhalation  took  place; 
re  may  again  be  noted  the  distinction  between  the  growths  of 
a  living  and  dead  matter,  for  it  is  not  until  the  exudations  of 
it  have  wholly  lost  vitality  that  the  fungi  peculiar  to  dead  mat- 
appear  on  them,  these  gFowths  in  their  turn  affording  support 
'  fungi. 

le  first  introduction  of  heated  air  into  the  hospitals  of  Europe,  it 
nd  that  the  cuticle  of  the  patients  cracked  and  peeled,  but  this 
i^ed  on  the  introduction  of  water  into  the  wards.  It  has  also 
and  that  very  dry  and  heated  air,  in  vino  hot-houses,  favors  the 
of  ErysipJie  fungi,  and  microscopical  observations  may  yet  show 
rery  hot,  dry  atmosphere  causes  a  partial  destruction  of  the  epi- 
of  vine-leaves,  and  by  this  means  an  exudation  of  juice  on  the 
of  the  leaves.  This  view  seems  to  be  confirmed  by  the  fact  that 
ing  the  floors  of  hot-house  graperies  retards  the  growth  of  Ery- 
But  in  vegetable,  as  in  animal  life,  a  particular  disease  may,  at 
t  times,  originate  from  different  causes, 
bumen  forms  one  of  the  important  proximate  principles  of  grape- 

may  be  well  to  consider  what  action  is  exerted  upon  it  by  potash 
(sphoric  acid  and  other  substances,  when  applied  to  the  soil  as  plant- 
3ome  substances,  on  coming  in  contact  with  albumen,  coagulate 
ce,  thereby  retarding  circulation.    It  is  coagulated  by  several 

bodies;  for  example,  tannic  acid  and  creosote,  which  latter  acts 
cally,  a  little  sufiicing  to  coagulate  a  large  quantity  of  albumen 
/  entering  into  combination  with  it.  Most  mineral  acids,  as  sul- 
chlorhyc&ic,  nitric,  and  pyrophosphoric,  precipitate  it  in  the  inso- 
ate.    Solution  of  bichromate  of  potash,  of  alum,  corrosive  subli- 

l)acetate  of  lead,  and  many  other  substances,  precipitate  pure 
Q  from  its  aqueous  solution,  just  as  they  do  the  whites  of  eggs, 
leveral  volumes  of  ether  are  added  to  a  concentrated  solution  of 
Q,  a  gelatinous  substance  is  formed.  This  mass  re-dissolves  in 
r  this  be  added  immediately;  but  if  the  water  be  added  after  a 
glay,  it  will  not  then  effect  dissolution.  This  property  of  sul- 
ether  points  to  an  easy  method  of  destroying  fungi,  and  even 

such  as  the  ^- mealy  bug.''  Sulphuric  ether,  alcohol,  and  many 
ubstauces,  destroy  insect  life  when  applied  to  the  foliage  in 
h  sufi^cient  for  the  purpose,  and  in  so  doing  coagulate  the  albu- 

the  juice,  stop  the  circulation  and  destroy  the  foliage.  But  it 
>eem  from  the  observations  of  Wurty  that  when  water  is  applied 

the  albumen  is  again  rendered  soluble.  In  this  way  the  insects 
igi  might  be  removed  without  destroying  the  plant.  Dilute  alco- 
ild  probably  serve  the  purpose  better  than  sulphuric  ether,  since 
ner  is  soluble  in  all  proportions  of  water  while  the  latter  is  not. 
,  sulphuric  ether,  when  pure,  may  be  washed  in  water  without 
ing.    The  experiment  should  be  tried  first  on  a  small  plant. 

i  A 
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Weak  acids  do  not  precipitate  albameiu    It  is  soluble  in  aqneoui 
tious  of  potash,  and  m  considerable  quantities  of  chlorides,  also  in 
phos])horic  and  acetic  acids.    The  latter,  when  concentrated  after  aro\ 
hours'  exposure  to  the  air,  coagulates  the  albumen.    Caustic  potasii 
lime,  sodji,  and  ammonia  also  render  it  soluble.    It  is  alsowortbTC 
remark  that  although  the  acid  solutions  of  metallic  oxides  proved 
.  tive  to  plants,  the  alkaline  solutions  of  the  same  metals  do  uotcoajnuw. 
albumen,  and  therefore  are  not  equally  injurious.    When  the  oxi< 
acid  solutions  are  precipitated  by  the  action  of  alkalies,  and  re-disson 
by  the  latter,  vegetable  life  is  not  destroyed  by  their  presence.    H 
the  value  of  soluble  alkalies  in  the  soil.    Phosphoric  acids  and  poc 
are  solvents  of  albumen,  and  render  the  sap  of  plants  more  Auid 
ing  circuhitlon,  besides  being  valuable  as  plan^food,  and  their  prps 
in  quantity  probably  retards  the  growth  of  the  fungi.    It  has  long 
observed  that  gra[)e-vines  grown  under  the  eaves  of  houses,  aga 
brick  and  stone  walls,  and  protected  b^'  trees,  are  less  liable  to  foni 
growth  than  those  grown  without  protection.    Uniformity  of  h 
ture  is  the  chief  benefit  derived  from  this  protection,  and  the  heaiu 
only  more  uniform  but  greater  in  quantity.    Dews  are  preveutea 
well  as  the  partial  stagnation  of  the  sap.    Cloudless  nights  favor  i 
formation  of  dews,  but  clouds  reflect  the  earth's  heat  back  to  the 
raising  the  atmospheric  temperature  and  preventing  the  conde       o 
oi  the  moisture  of  the  air  upon  the  vines.    The  eaves  of  houses  ana  ih 
foliage  of  trees  have  a  similar  eliect. 

The  presence  of  solubh^  mineral  salts  in  the  juices  of  the  vine 
retards  their  freezing.  Thus,  a  solution  of  sulphate  of  soda,  sata 
above  the  freezing-point  in  a  flask,  may  be  cooled  many  degrees  k 
it  without  freezing.  Despretz  says  that  in  low  temperature,  in  the 
of  water  containing  more  than  24.7  parts  carbonate  of  soda,  thi 
crystallizes  before  the  water.  A  similar  action  is  obser\^ed  in  sea-wa 
Plant-juices  containing  soluble  salts  in  solution  will  not  freeze  at  32^* 

The  foliage  of  plants  may  sufiter  from  chilling  winds  without  freezii 
and  injuries  from  these  causes  are  the  more  to  be  feared  because 
are  not  immediately  visible. 

The  "  storm -glass,''  although  a  mere  toy,  shows  beautifully  the 
ical  changes  which   take  place  from  chilling  winds  and  atmi    m 
changes.     During  warm,  agreeable  weather,  the  fluid  which  it  coat 
is  perfectly   truusparent,  but  on   the  approach   of   stormy  weatae 
with  high  and  chilling,  though  not  freezing,  winds,  the  salts  of 
preparation  crystallize  and  become  opaque.    Solutions  of.  i^araflSne 
colorless  coal-naphtha  become  thick   in  advance  of  stormy  w 
The  paratUne  separates  in  needle-like  crystals  and   becomes  ci* 
The  Sii[)  of  all  plants  containing  soluble  salts  is  affected  in  a  sinuii 
manner. 

Mr.  A.  Uaraszthy  recommends  that  the  vineyard  planter  coi 
whether  he  is  planting  for  wine  or  for  the  grape  market.    If  for  w 
Ibrmer,  he  must  look  for  a  soil  which  is  made  by  volcanic  eruptioDJ 
and  the  more  magnesia,  lime,  or  chalk  the  soil  contains,  the  betti 
This  kind  of  soil  never  cracks, and  it  retains  moisture  admirably  durii 
the  summer.    8uch  soils,  he  says,  will  produce  a  wine  that  will  k 
good  for  fifty  or  one  hundred  ye^irs  and  improve  annually,  not  ben 
liable  to  sour,  or,  on  ex|J0sure  to  the  air  after  one  year  of  age,  to  I 
come  turbid  and  change  color  in  the  bottle  or  glass.    If  such  a  soil  < 
not  be  had  for  the  vineyard,  a  shell-mouud  may  be  accepted  as  u 
best  in  character,  and  capable  of  giving  a  good  wine  in  great  abo 
dance.    A  light,  sandy,  gravelly  soil  will  give  an  abundance  of  winO)  I 
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»t  of  fsooA  keeping  quality.    The  wine  will  soon  change  color  and  be- 

ir  when  exposed  to  the  air,  and  the  only  mode  of  keeping  it  for 

3  IS  by  the  addition  of  brandy  or  alcohol.* 

m  this  stxifement  the  chemical  condition  of  the  soil  is  not  considered. 

s  mec      lical  state  is  donbtless  highly  important,  but  its  chemical  con- 

ti      B  aiso  important.    Mechanical  conditions  may  retard  or  assist 

development.    The  microscopical  discoveries  of  Pasteur,  and 

10       overies  of  De  Bdry  respecting  fungi,  in  conjunction  with  the  ob- 

JUS  of  Hofijoian,  may  lead  to  results  of  great  value  to  the  vine- 

r;      ur  discovered  that  the  fermentation  in  wines  resulted  from  the 

ce  of  germs  of  fungi,    De  Bary's  experiments  tend  to  prove  that, 

h  the  spores  of  fungi  are  not  absorbed  by  leaves,  their  germinal 

IS,  especially  by  the  CQtyledons,  or  seed-leaves  of  plants.    Hoff- 

ui      1  others  have  shown  that  plants  will  absorb  into  their  system 

e^uns,  coloring  tbe  very  leaves ;  thus  yellow  prussiate  of  potash  and 

her      ts  have  been  absorbed  through  the  entire  cellular  formation 

1       /decomposition.    It  has  been  fully  demonstrated  that  foreign 

aces,  when  sufficiently  soluble,  have  been  absorbed  by  the  roots 

I      ts.    The  conceptacles  of  an  ErysipJie  fungus,  although  too  large 

u)    option  by  the  roots  or  stomata  of  the  leaves,  or  of  the  green 

SOI  the  branches,  supply,  when  broken,  a  fluid  which  contains  the 

IS  of  fungous  life,  and  which  may  be  absorbed.    When  a  conceptacle 

crashed  between  glass  slides  and  placed  under  the  microscope,  it  ap- 

as  in  Fig.  7,  plate  2,  a  fluid  being  seen  flowing  from  the  opening 

nueu  pure  sugar  is  held  in  solution  in  pure  water,  fermentation  does 

t       J  place,  although  the  temperature  may  be  favorable ;  but  when 

es  are  added  to  the  solution,  fermentation  commences;  and 

I  portion  of  the  fermenting  liquid  is  placed  under  the  microscope, 

G       ding  spores  of  fungi  are  seen  in  active  growth.    Organic  acids 

d  formed  during  the  decomposition  of  vegetable  matter,  (as  in  under- 

I      I  soils,)  presenting  conditions  unfavorable  to  the  growth  of  plants. 

pn      ice  of  decomposing  vegetable  matter  could  not  be  injurious  to 

te,  am  the  roots  simply  absorb  from-  it  pure  water.    The  fact  that 

"oots  of  plants  rot  when  kept  in  stagnant  water  is  sufficient  proof 

iferminal  matter  of  fungi  has  in  some  way  affected  the  plant,  but 

'es  and  branches  are  also  affected,  giving  proof  of  internal  disease. 

>  IS  found  on  the  Department  grounds  a  matured  Devereaux  vine, 

uco,  though  apparently  very  healthy  in  foliage  and  wood,  yet,  owing 

mildew,  fails  to  mature  its  fruit.    A  cutting  from  this  vine  e:diibited 

the  thii'd  year  of  its  growth  more  fungi  on  its  leaves  than  did  all  the 

tive  vines  put  together.    In  this  case  there  is  some  evidence  of  con- 

liination  in  the  juice.    If  the  germinal  matter  of  fungi  is  absorbed  by 

x)ots  of  plants,  or  by  the  seed-leaves,  it  follows  that  drainage  should 

1     rted  to  as  a  means  of  prevention.    But  in  many  cases  the  forma- 

«  cells  of  fungus  and  organic  acids  may  be  prevented  by  the  applica- 

*"  to  the  soil  of  lime  and  its  compounds,  the  carbonate  of  lime,  if  in 

Dtquantity,  neutralizing  all  acids,  whether  mineral  or  organic.  The 

te  of  lime,  being  soluble  in  500  parts  of  water,  no  damage  can  be 

irom  its  presence  in  excess.    The  carbonates  of  potash  and  soda 

fi;  very  soluble  in  water,  their  excess  in  the  soil  would  injure  the 

of  plants. 

Ai      rorthy  of  note  that  the  wines  made  from  vines  of  volcanic  regions 

^>     sthy's  report  on  tho  grapes  and  wines  of  California,  p.  314,  Transactions  of 
» State  Agricnltaial  Society  for  1858. 
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have  less  tendency  to  ferment  than  those  of  moist  valleys,  and  of  sandy 
and  gravelly  regions  when  devoid  of  limestone. 

MILDEW  ON  THE  EUROPEAN  GRAPE-VINE. 

The  European  grape-vine  grown  in  hothouses  in  the  United  States  is 
subject  tx)  a  prevalent  form  of  mildew  similar  to,  if  not  identical  with 
that  which  proves  destructive  to  the  vines  in  Eiirope,  known  as  Oidi 
Tuckeri,  Plate  4  represents  its  various  stages  of  growth.  The  cause  oi 
its  growth  is  still  an  open  question,  and  is  being  discussed  by  the  lead- 
ing mycologists  of  Europe. 

Some  forms  of  mildew  arc  produced  by  excessive  moisture,  assisted 
by  a  certain  degree  of  heat,  while  certain  other  forms  are  matured  only 
under  comparative  dryness  and  heat.  Qiditim  Tuckeri  seems  to  be  of 
the  latter  class,  judging  from  an  experiment  recently  made  in  one  of  the 
hot-houses  of  the  Department,  and  believed  to  be  the  first  test  experi- 
ment of  its  kind.  An  experimental  glass-house,  in  which  grew  a '  i^ 
of  grape-vines,  native  and  foreign,  was  selected  for  the  test.  Mr. 
ders,  the  superintendent,  gave  orders,  on  the  24th  of  June  of  the  pn» 
year,  that  the  usual  watering  of  the  house  be  dispensed  with  for  a  time, 
at  the  same  time  stating  that,  as  a  consequence  of  this  withholding  of 
wat^r,  Oidium  Tuckeri  would  quickly  appear.  In  twelve  days  aflenwffd 
this  fungus  made  its  appearance  on  the  foreign  grapes,  covering  them 
in  a  few  days  with  a  heavy  coating  of  mildew  of  a  very  destmctive 
character.  The  leaves  and  stems  were  also  covered  with  the  mycelium 
spores  and  fruit  of  the  fungus  in  all  its  stages. 

It  is  not  supposed  that  extreme  atmospheric  dryness  alone  produces 
this  mildew.  The  organic  germs  may  be  connected  with  the  vine  in* 
temally  or  externally,  but  heat  and  a  certain  degree  of  dryness  would 
seem  to  foster  its  growth  in  a  material  degree,  and  the  experiment  proves 
that  extreme  dryness  facilitates  the  growth  of  this  fungus.  Alth 
the  hot-house  in  which  the  foreign  mildewed  vine  grew  contained  sev 
native  vines,  the  branches  of  which  intertwined  with  those  of  the  foreigui 
the  Oidium  did  not  all'ect  either  the  fruit  or  leaves  of  the  native  vineBi 
The  vines  are  five  years  old. 

In  the  new  grapery,  where  about  one  hundred  two-year  old  foreign 
vines  are  growing  vigorously,  a  single  leaf  of  the  Early  Smyrna  waa 
observed,  on  the  24th  of  June,  to  be  slightly  mildewed  on  the  upper  8U^ 
face.    This  occurred  just  opposite  a  bottom  ventilator  which  had  been 
probably  left  open  for  a  few  days,  and  the  action  of  dry  air  being  con- 
tinued, a  few  more  leaves  became  mildewed.    These  examples  illustrate 
fully  the  tendency  of  di-y  air  to  mildew  the  foreign  grape-vine  under  a 
certain  degree  of  temperature.    The  Oidium  is  generally  first  seen  on  a 
single  leaf.    It  resembles  water  stains,  but  is  easily  detected. 

The  moist  cool  climate  of  England  is  not  favorable  to  the  growth  of 
this  particular  fungus,  but  all  writers  concur  in  the  statement  that* 
Oidium  Tucko'i  was  first  observed  in  a  hot  house  in  England  in  184& 
In  1847  it  first  appeared  in  France,  in  the  hothouses ;  then  it  spread 
rapidly  to  the  trellised  vines,  and  to  those  cultivated  near  the  ground. 
It  then  invaded  Spain,  and  in  1851  it  appeared  in  Italy.  A  certain 
amount  of  moisture,  organic  life,  and  a  given  tenq)erature  are  necessary 
to  its  develoi)ment. 

It  is  a  singular  fact  that  the  perfected  fruit  of  this  fungus  has  not 
been  hitherto  seen.    Cook  says : 

Tbo  vine  disease,  so  fearfuUy  dcstnictivo  on  tlio  coDtiuent,  and  not  altogother  nn- 
kuown  ill  this  country,  [England,]  is  another  of  these  incompl«to  ftmgL    From  an  in* 


PLATE  TIL 
[Plati  4  or  tnwaaat  Sbslis.] 


Kuroppati  -rape  vino.     Flfrs- 1.  i  X 
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Ivulnal  who,  at  tbo  time  of  its  first  discovery  in  tbo  sonth  of  Englaiid,  took  con- 
iderablo  interest  iu  the  subject,  it  was  called  Oidium  Tuckeriy  which  name  it  continues 
o  l>eary  both  hero  and  abroad,  nntil,  with  many  others,  probably  nearly  all  of  the 


aane  {^nos,  it  was  fonnd  to  be  only  a  barren  state  of  what  is  called  by  mycolo^sts  an 
EryBiphe,  The  real  discoverer  of  this  mildew  was  undonbtedly  the  Eev.  M.  J.  Berkeley^ 
Gvlio  has  successfolly  devoted  a  long  life  to  the  study  of  those  minute  organisms.    In 


Berkeley's  Ciypto^amio  Botany,  page  274,  ho  says  that  in  the  vine  mildew  no  ascigcrous 
Bporamgia  (perfected  fruit)  has  yet  been  foimd. 

The  position  assumed  is,  that  this  mildew,  so  far  as  has  been  observed 
in  England  and  on  the  continent  of  Europe,  consists  only  of  mycelium 
and  spore  formations,  as  exhibited  by  Figs.  1,  2,  3,  4,  and  5,  Plate  4, 
Fig.  6  being  its  perfected  fruit.    Where  this  species  of  fungus  attacks 
the  young  grapes  it  destroys  the  outer  skin,  (epidermis,)  which  ceases  to 
grow,  while  the  interior  portion  continues  to  swell,  and,  as  a  conse- 
quence, the  berries  burst,  showing  the  seeds.    The  climate  of  this  dis- 
trict seems  highly  favorable  to  the  perfected  growth  of  this  fungus. 
We  have  collected  many  specimens  containing  all  the  forms  of  its  pro- 
gressioD,  some  of  which  have  been  photographed.    Fig.  C,  Plate  4,  is 
a  specimen.  • 

^V^len  this  fungus  attacks  the  leaves  of  the  foreign  vine,  slightly 
transparent  spots  are  observed,  showing  a  seeming  internal  chemical 
change.  The  next  stage  appears  of  a  whitish  color;  few  would  sup- 
pose it  to  be  mildew,  but,  when  transferred  to  glass  slides,  its  whole 
formation  is  distinctly  seen  under  the  microscope.  In  its  first  stage,  on 
tiie  surface  of  the  leaf,  (see  Fig.  1,  Plate  4,)  it  may  be  easily  destroyed, 
or  at  least  greatly  retarded  in  its  growth,  being  simply  in  the  mycelium 
stage,  (a  thread-like  form,)  by  the  application  of  sulphur  or  its  compounds, 
either  in  dry  powder  or  as  a  wash.  When  sulphur  is  fluxed,  or  boiled  in 
^ater  with  potash,  soda,  or  lime,  the  sulphur  combines  chemically  with 
the  alkali,  forming  sulphides  soluble  in  water.  The  sulphides  of  calcium, 
potassium,  sodium,  and  ammonium  are  very  poluble,  and  should  be  highly 
tlilated  when  used  as  washes;  no  more  should  be  dissolved  in  water  than  is 
Quired  for  immediate  use.  When  exposed  to  the  air  they  change  in 
chemical  composition,  the  sulphide  of  calcium  becoming  sulphate  of 
"Die,  and  the  sulphides  of  potassium  and  sodium  becoming,  respectively, 
sulphates  of  potash  and  soda.  So  long  as  the  solutions  are  of  an  amber 
^lor,  however  pale,  they  are  fit  for  use,  and  contain  sulphur  in  solution 
^^  ^  sulphide.    The  sulphates  of  the  alkalies  are  colorless. 

The  usual  mode  of  transferring  the  delicate  forms  of  mildew  to  glass 
slides  consists  in  removing  a  portion  with  a  point,  placing  it  on  a  glass 
®"de,  and  securing  it  with  a  varnish  ringunder  a  thin  disk  of  glass.  This 
^ode  destroys  the  natural  arrangement  of  the  mycelium,  spores,  &c., 
to  prevent  which  I  devised  the  following  mode  of  transferring  the  mil- 
**®w  to  glass,  as  a  means  of  perfectly  exhibiting  their  various  forms 
^^der  the  microscope :  Dilute  copal  varnish  to  a  very  limpid  condition 
^th  benzine,  then  pour  a  portion  on  a  slip  of  glass  three  inches  by  one; 
^Q  superfluous  varnish  being  quickly  poured  oS  enough  will  remain  to 
^^^  a  thin  film.  When  nearly  dry  press  gently  the  leaf,  branch,  or 
^iTy,  on  the  sticky  varnish,  when  a  portion  of  fungus  remains.  It  is 
Boxt  mounted  in  the  usual  manner  fop  practical  purposes,  and  is  in  con- 
dition for  photographing.  Plate  5  represents  highly  magnified  concep- 
todes,  fi^it  of  the  foreign  vino  Erysiphe  mildew,  as  seen  on  their  green 
branches  and  leaves,  which,  when  not  removed,  survive  the  winter. 
When  they  burst  their  spores  and  protoplasm  germinate,  covering  the 
green  branches,  buds,  and  leaves,  in  the  spring  of  the  yeari  and  pene- 
trating the  soft,  green  branches  from  which  they  draw  their  support. 
The  application  of  a  wash  to  the  vine-branches  in  the  fall  of  the 
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year,  by  means  of  a  long,  bristled  brush,  would  probably  remove  or 
modify'Vno  evil  influence  of  fungi,  as  weH  as  the  germs  of  insect  life 
which  may  be  on  the  trunks  and  bmnches. .  Should  tbe  protoplasm  from 
crushed  conC/Cptacles  or  spores,  consequent  on  the  friction  from  brush- 
ing, flow  over  the  parts  affected,  the  wash  employed  should  have  the 
proi)erty  of  coagulating  the  poisonous  fluid.  Weak  solutions  of  tannic 
acid,  carbonate  of  lime,  and  alcohol,  will  produce  such  results ;  proba- 
bly the  tannic  acid  woiild  prove  the  least  injurious  to  the  vino. 

DISEASES  OF  THE.  PEAE. 

-V  Bcurre  Laugelier  pear-tree  growing  on  the  grounds  of  the  Depart- 
ment has  failed  during  the  last  two  years  to  perfect  its  fruit.  When  the 
fruit  is  nearly  matured  it  becomes  pitted,  and  softens  under  the  skin,  an 
internal  decomposition  or  rot  sets  in,  and  the  fruit  decays.  Plate  6 
represents  its  appearance  under  this  disease. 

On  plqf  ing  a  portion  of  the  decayed  pear  under  the  object-glass,  my 
attention  was  flrst  directed  to  numerous  spores  of  fungi  and  branched 
mycelium  in  the  brown,  decayed  portion.  In  my  second  day's  observa- 
tions I  found  very  small,  snake-like  forms  of  the  genus  AngviUtUtL 
These  entozoa  are  especially  remarkable  and  interesting  on  account  of 
their  tenacity  of  life,  resembling  in  this  respect  the  Tardigrada  and  BO" 
tatoH,  Thus  Anguillula  fitivxatiliSj  when  exposed  to  the  heat  of  the  sun, 
becomes  soft,  but  talies  food  and  exercises  its  reproductive  functions  as 
before. 

The  same  tenacity  is  possessed  to  an  extraordinary  degree  by  Anguil- 
lula  tritlcij  which  will  revive  after  having  been  kept  in  a  dry  state  for 
more  than  live  years;  it  is  not  even  destroyed  by  being  frozen.  Tritiei 
is  found  ill  blighted  wheat,  sometimes  infesting  the  young  plants,  bor- 
rowing in  the  leaf-sheaths  in  great  numbers,* 

Alter  many  ex])eriments  on  the  juice  of  the  pear  as  to  the  best  mode 
of  detecting  entozoa,  and  of  separating  them  from  the  cellular  matter, 
I  was  able  to  secure  them  alive  in  great  numbers.  I  herewith  sabmtt 
drawings  representing  their  various  stages  of  growth.  Figs.  1,  2,  and 
3,  Plate  7,  represent  those  found  alive.  Figs.  4,  5,  6,  and  7  are  those 
which  did  not  exhibit  life,  and  were  probably  in  the  embryo  statBi 
Groups  1)  and  10  represent  spore  formations  found  within  the  pear  in  the 
decaying  pulp.    All  are  highly  magnified. 

The  presence  of  entozoa  and  fungi  in  the  pears  of  this  tree  explwns 
the  cause  of  their  rapid  destruction.    Broken  or  decomposing  ceils  are 
distinctly  seen  under  the  microscope.    Under  decomi)ositiou  the  V^ 
becomes  soft  and  waterj,  and  at  this  stage  of  decay  entozoa  come  to  matu- 
rity,  and  move  about  from  place  to  place  through  it.    By  placing  a  portion 
of  the  cellular  matter  in  a  piece  of  muslin  and  applying  pressure,  a  thick 
juice  passes  through  the  mesh,  and  a  single  drop  of  this,  thinned  trith 
pure  water  and  put  under  the  microscope,  exhibits  these  animals  movinfj 
about  like  snakes  through  the  liquid,  greedily  eating  spores  of  fun^    J 
and  cellular  matters.    1  have  no  theory  to  advance  for  the  presence  of 
these  animal  forms  in  the  center  of  fruit  fresh  from  the  tree.    Further 
researches  may  develop  the  true  source  of  their  existence,  but  theii 
dete(;tiou  for  the  first  time  thus  situated  may  lead  to  some  practical 
results  in  the  manufacture  of  vinegar  from  apples. 

Frii it-growers  in  some  of  the  States  complain  of  their  inability  to 
manufacture  apple-vinegar  profitably,  owing  to  the  vast  number  of 

*  Griffith  «&  HcDfroy's  Microscopical  Dictionary. 


PLATK  IX. 
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Attacked  by  fuu^  and  onlozoo. 
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nrrozoA  Ain>  nnrai  which  attack  ths  tokato. 
Bntozoa  In  the  embryo  and  active  state  found  in  trophy  tomato. 
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viuegar  ^^eels,"  so-called,  germinating  in  the  expressed  juice,  and  for 
this  reason  many  have  abandoned  its  manafactare.  The.  dis<^u) very  of 
these  entozoa  in  fmit  while  on  the  tree  proves  that  investigations  need 
•no  longer  be  confined  to  the  vinegar  or  atmosphere,  but  to  tlie  fruit. 
Farther  researches  may  trace  their  existence  still  further  baek.  It  is- 
the  province  of  science  to  continue  such  investigations  until  the  root  of 
the  evil  is  discovered  and  the  germs  destroyed. 

The  British  vinegar  manufacturers  have  also  suffered  from  the  pres- 
ence of  these  animals.  They  have  found  that  by  adding  a  very  small 
portion  of  chemically  pure  sulphuric  add  to  the  viuegar  their  presence 
was  prevented,  and  an  act  of  Parliament  was  passed  allowing  a  small 
portion  of  sulphuric  acid  to  be  used,  and  the  manufacture  of  apple- vine- 
gar was  thereby  rendered  profitable.  (As  commercial  sulphuric  acid 
always  contains  arsenic,  only  the  chemically  pure  should  be  used.) 
Since  I  found  eutozoa  in  the  pear,  I  have  examined  other  trnits  to  ascer- 
tain their  condition  in  this  respect,  and  have  found  them  in  great  abund- 
ance in  the  inferior  varieties  of  peaches,  and  in  slightly  decaying  toma- 
toes and  apples.  I  have  also  found  a  few  in  the  perfect  peach  and  api)1e, 
[Rowing  that  the  germs  were  there,  needing  only  favorable  conditions 
to  become  developed.  Theentozoa  found  in  the  resi)ective  fruits  exam- 
ined differ  from  each  other  in  their  internal  and  external  forms,  and  are 
all  invisible  to  the  naked  eye.  Fig.  1,  Plate  8,  represents  the  perfected 
form  of  the  eutozoon  of  the  Trophy  tomato ;  Figs.  2  and  3,  spores  and 
mycelium  formations. 

FXTNGOED  DISEASES  OF  THE  PEACH-TREE. 

On  the  11th  of  January,  1872,  T  commenced  a  series  of  experiments 
and  observations  on  |>each-tree  bark,  embracing  that  of  the  roots,  with 
the  view  of  ascertaining,  if  possible,  the  cause  of  the  disease  known  as 
the  *•  yellows  of  the  peach.'^  To  that  end  I  selected  specimens  of  the 
bark  of  a  tre«  affected  with  this  disease,  and  also  the  bark  of  a  healthy 
I)each-tree,  removing  in  each  case  all  the  layers,  including  the  liber  or 
inner  bark.  I  examined  the  specimens  as  removed  with  a  low  i)ower, 
but  failed  to  discover  any  form  of  fungus.  Thinking  that  the  fungus  in 
the  bark,  if  any,  might  be  in  the  form  of  germs  only,  I  next  submitted 
the  specimens  to  the  action  of  water,  placing  each  in  a  cup  of 
water  by  itself,  and  subjecting  them  both  to  a  uniform  temperature. 
The  liquids  were  examined  daily.  On  the  sixth  day  of  maceration  I 
found  a  copious  supply  of  mycelium  in  the  albuminous  matter  of  the 
liber.  Plate  9,  Fig.  1,  represents  its  first  stage ;  Figs.  2, 3, 4,  and  5,  other 
stages  of  fungi  growth  found  in  connection  with  it.  The  mycelium,  when 
matured  is  jointed  and  branched.  The  threads  are  only  the  fifteen- 
thousandth  of  an  inch  in  diameter.  At  the  present  stage  of  investiga- 
tion it  would  be  premature  tx)  attempt  to  describe  its  various  stages ; 
farther  observations  are  necessary.  During  the  spring  and  fell  of  the 
year  the  leaves  and  fruit  should  be  examined.  It  is  possible  that  the 
perfect  form  of  the  fruit  of  this  fungus  will  be  found  on  the  decaying 
l^ives.  In  the  healthy  bark  infusions,  thus  far,  no  fungi  are  visible.  I 
combined  the  infusion  made  from  the  bark  of  the  unhealthy  tree  with 
acetate  of  lead  in  solution,  which  precipitated  the  albuminous  matter,  a 
portion  of  which,  when  placed  under  the  object  ^lass,  of  250  diameters, 
exhibited  a  black,  dotted  appearance.  Exi>enment  and  observation 
may  develop  the  fact  hereafter  that  the  dotted  structure  is  the  germinal 
matter  of  fungi.  IBYom  present  observation  it  would  seem  that  the 
ftm^os  of  the  yellows  forms  on  the  last  cellular  deposit  of  the  cambium 
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ou  the  liber.  The  maceration  of  the  baik  of  the  trauk  aud  braucbcft 
exhibits  the  presence  of  albaminous  matter  in  which  a  profusion  of 
mycelium  is  found.  The  bark  of  the  roots  has  a  very  limited  portion  of 
albumen.  When  the  albuminous  matter  is  in  profusion,  monads  and- 
4'ungi  readily  grow,  but  the  converse  condition  gives  opposite  results; 
hence  the  absence  of  fungi  in  solutions  of  the  bark  of  the  roots.  ^  Solu- 
tions of  the  healthy  bark  gave  no  signs  of  fungi.  These  exijerimcnts 
were  frequently  repeated,  giving  uniform  results.  This  disease,  so  well 
known  to  the  horticulturist,  was  firat  observed  about  the  year  1800,  or 
a  lew  years  previous.  Attention  was  attracted  in  the  neighborhood  of 
Philadelphia  to  the  sudden  de<^y  and  death  of  the  orchards  without 
apparent  cause.  From  Philadelphia  and  Delaware  the  disease  extended 
to  New  Jersey,  where,  in  1814,  it  was  so  prevalent  as  to  destroy  a  con- 
siderable portion  of  all  the  orchards.  About  three  or  four  years  later 
it  appeared  on  the  banks  of  the  Hudson,  or  from  1812  to  1815,  gradually 
and  slowly  extending  northward  and  westwaixL  to  the  remainder  of  the 
State.  Its  progress  to  Connecticut  was  taking  place  at  the  same  time, 
a  few  trees  here  and  there  showing  the  disease  until  it  became  well-known 
(though  not  generally  prevalent)  throughout  most  of  the  warm  parts  of 
New  England.  Downing  states  that  no  writer  has  yet  ventured  to  as- 
sign a  theory  supported  by  any  facts  which  would  explain  the  caose  of 
peach  yellows.    Noyes  Darling,  of  New  Haven,  Connecticut,  says: 

When  the  disease  commences  in  a  garden  or  orchai'd  containing  a  considerable 
number  of  trees  it  does  not  attack  aU  at  once.  It  breaks  onfc  in  patches,  which  pro- 
gressively enlarge,  tiH  eventnally  all  the  trees  become  victims  to 'the  mnlady.  Thos,  in 
nn  orchard  of  two  and  a  half  acres,  all  the  trees  were  healthy  in  1827.  Tlie  next  year, 
two  trees  on  the  west  side  of  the  orchard,  within  a  circle  of  four  rods  diamotor,*took 
the  yellows.  A  similar  fact  is  now  apparent  in  my  neighborhood.  A  fine  lot  of  two 
hundred  young  trees,  last  year  in  perfect  health,  now  show  disease  in  two  spots  near  the 
opposite  ends  of  the  lot,  having  exactly  six  diseased  trees  in  each  patch  contiguous  to 
each  other,  while  all  the  other  trees  arc  free  irom  any  marks  of  disease. 

It  has  been  remarked  that  the  most  luxuriant  and  healthy  varieties  are 
more  liable  to  it  than  the  slow-growing  sorts,  which  are  said  to  be  rarely 
affected.  Many  fruit-growers  suppose  that  this  diseases  has  its  origin  in 
spring  frosts;  but  it  should  be  observed  that  iu  the  multiplicity  of  rea- 
sons given  for  the  yellows,  the  disease  is  unknown  in  Europe.  It  should 
also  be  taken  into  consideration  that  peach-trees  which  grow  under  the 
shelter  of  glass  are  not  affected  by  the  yellows.  The  character  of  the 
soil,  then,  does  not  seem  to  be  the  cause  of  the  yellows ;  for  the  same 
kind  of  soil  on  which  the  yellows  of  the  peach  flourish  will  produce  a 
healthy  peach-tree,  if  grown  under  glass  structures.  Thorough  cultiva- 
tion of  the  soil  may  retard  this  disease,  but  should  its  original  cause 
have  full  sway,  it  will  continue  its  ravages. 

In  exposed  places,  subject  to  sudden  changes  of  temperature,  experi- 
ment may  yot  prove  the  advantage  of  winding  porous  cloth  saturated 
with  sulphide  of  calcium  around  the  trunk  aud  principal  branches  ot 
the  peach-tree,  especially  when  signs  of  the  yellows  are  visible.  The 
adoption  of  any  system  of  protexjtion  during  unfavorable  seasons  would 
have  a  beneficial  effect.  Sulphur  compoimdshave  been  used  as  a  paint, 
with  good  results.  The  fact  that  the  threaded  mycelium  of  fujigi  has 
been  found  in  profusion  on  the  liber  of  the  peach-tree  is  sufficient  to  ex- 
plain the  cause  of  fruit  and  leaf  disease,  since  the  fruit  and  leaves  are 
only  an  extension  of  the  tree.  The  formation  of  this  mycelium  on  the 
wood  or  inner  bark  of  the  peach-tree,  when  affected  with  the  yellows,  ex- 
plains to  some  extent  the  cause  of  the  presence  of  sheets  of  mycelium, 
known  as  punk  or  spunk,  found  frequently  between  the  rin^s  of  annual 
growth  of  the  oak  and  other  trees.    The  evidence  thus  fnrni^ed  in  the 
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estigations  of  the  peach  yellows  flavors  the  view  that,  when  the  my- 
iom  is  formed  on  the  wood,  the  cambium  cell  layers  are  deposited  be- 
den  the  mycelium  and  the  liber,  inclosing  in  this  way,  anndally,  a 
^t  of  mycelium,  which  continues  to  grow,  and  necessarily  becomes 
;hly  compressed  or  felted.  From  these  sheets  of  mycelium  proceed 
reads  which  pass  through  the  pores  to  the  surface  of  the  bark,  the 
da  of  which  thicken,  become  bulbous,  and  ultimately  form  into  ^^  toad- 
ools^  or  other  variety  of  perfected  fruit;  these,  in  turn,  reproduce 
lores,  which  germinate  and  continue  the  work  of  destruction.  The 
)il  itself  may  become  the  harbinger  of  these  germinating  forms,  and 
I  this  way  the  roots  may  suflfer  from  the  absorption  of  the  germinal 

tter. 
V    lerally  the  bark  of  fruit-trees  in  winter  is  practically  destitute  of 

',  consequently  the  solid  matter  will  not  suffer  from  freezing,  but  in  the 

I  of  an  early  spring  a  partial  and  premature  flow  of  sap  is  induced, 
rnich  is  frequently  succeeded  by  chilling  winds,  and  even  frost..  The 
tracture  of  fungi,  being  much  simpler,  comes  to  perfection  in  a  much 
borter  period  of  time  than  will  a  portion  of  a  higher  organized  plant, 
fungoid  growth  has  therefore  a  great  advantage  over  the  higher  types 

vegetation.    The  frequent  flow  and  stoppage  of  the  sap  has  therefore 

kiavorable  influence  on  the  growth  of  fungi,  while  it  has  an  unfavorable 

Qflaence  on  the  more  advanced  vegetable  forms.    It  is  not  simply  frost 

b&t  the  fruit-grower  has  to  fear  so  much,  but  the  irregularities  of  the 

I.    Plate  10  represents  the  twigs  of  a  healthy  peach-tree,  and 

3 11  those  of  a  peach-tree  having  the  yellows. 

THE  MILDEW  DISEASES  OP  THE  LILAC. 

It  is  generally  supposed  that  every  species  of  the  lilac  is  subject  to 
» form  of  mildew  destructive  to  its  ornamental  appearance  as  a  decora- 
ive  shrub ;  but  investigation  has  proved  that,  in  this  vicinity  at  least, 
»rtain  varieties  of  the  lilac  do  not  mildew. 

In  the  arboretum  of  the  Department  are  growing  nearly  thirty 
^eties  in  one  group.    On  the  22d  of  August  I  examined  them 

Qtely,  and  found  no  mildew ;  but  on  the  1st  of  September  slight 
ions  of  an  ErysipJie  fungus  were  visible  to  the  naked  eye  on  all 
varieties  having  dark  green  leaves,  and  mildew  continued  to  in- 
^       and  spread  over  the  foliage  as  long  as  the  vigor  of  growtn  con- 
Such  of  the  dark  green  leaves  as  did  not  mildew  blackened, 

juced,  and  died  long  before  the  fall  of  the  leaf,  indicating  the  pres- 
•Qce  of  some  internal  disease.  When  such  leaves  are  ground  into  a 
!ft!?  ^  water,  and  placed  under  the  object  glass  of  a  microscope  of 
%  diameters,  mycelium  and  spores  are  at  once  visible.  (See  i>late  12.) 
^  fer  as  my  observations  extend,  those  varieties  whose  leaves  are  of  a 
^^  light  green  are  not  infested  by  leaf  mildew  during  any  part  of  the 
.    Such  leaves,  when  ground  into  a  powder  or  pulp,  with  water, 

I  examined  under  a  power  of  1,200  diameters,  exhibit  neither  the 
1     s  nor  mycelium  of  fungi. 

^late  12,  Fig.  1,  represents  a  mildewed  lilac  leaf,  geuuHMicrosphaeria, 
^  this  case  the  mildew  is  not  confined  to  the  upper  surface ;  both  sides 
'^  affectedf    Fig.  2  represents  a  highly-magnified  view  of  the  first 

^s,  or  mycelium  threads,  of  the  mildew.    The  remedial  applications 

'Uld  be  applied  to  the  foliage  at  this  stage  of  the  mildew,  before  its 

■es  form.    Figs.  3,  4,  6, 6,  and  7  represent  its  other  spore  formations, 
ges  of  growth,  to  the  perfected  fruit. 
^uitel4  represents  a  view  of  its  fruit,  or  last  stage  of  its  growth, 

bly  magnified.     All  the  varieties  of  lilac  on  the  grounds  are 
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growing  witliiu  a  space  of  fifty  feet  square,   and   are  subject  to  the 
same  culture ;  the  differences  in  composition  of  saps,  color  of  leaf,  and. 
susceptibility  to  mildew  are  probably  duo  to  a  difference  of  cellnlar 
structure. 

Jt*rofessor  Graham,  in  bis  researclios  upon  the  diffusion  of  liquids,  dia- 
cov'ered  a  new  means  of  separating  substances  which  have  with  difficulty 
yielded  to  the  ordinary  processes  of  chemical  analysis.  By  allowing  com- 
plex organic  and  inorganic  liquids  to  diffuse  through  a  parchment  paper 
diaphragm,  he  found  that  they  separated,  into  two  classes,  which  he 
termed  crystalloids  and  calloids,  the  i)rocess  of  separation  being  c?lled 
dialysis.  By  this  dialytic  method  of  analysis  arsenic  has  been  removed 
from  a  com]>licated  organic  solution ;  soluble  silicic  acid  for  stone  preser- 
vation has  been  separated  from  accompanying  salts,  and  many  other 
equally  important  but  hitherto  difficult  separations  have  been  eadly 
effected.  It  is  probable  that  this  principle  of  diffusion  discovered  by 
Graham  is  that  which  acts  in  the  diffusion  of  liquids  through  the  celte 
of  plants,  the  cell-wa^ls  corresponding  to  the  parchment  diaphragms. 

Although  the  deep  color  of  the  leaf  may  depend  on  causes  long  ante* 
rior  to  its  growth,  it  is  probable  that  the  color,  when  permanently  estab- 
lished, a*ft'ects  the  internal  chemical  relations  of  the  leaf.    In  the  manu- 
facture of  carmine  it  has  long  been  observed  that  brilliant  colors  caii 
only  be  produced  under  the  influence  of  bright  sunshine.* 

The  mechanical  combination  of  chlorine  and  water  when  esclud    froBO 
light  will  not  change  in  its  chemical  conditions,  but  if  exposed  wj     O-- 
light  the  water  is  decomposed,  owing  to  the  affinity  which  chloriue  i 
for  hydrogen,  and  muriatic  acid  is  formed.    Light  green  leaves  will  allo^ 
the  transmission  of  light  through  them,  while  dark  leaves  will  exclud* 
and  reflect  the  light,  at  the  same  time  absorbing  more  heat  than  tK^ 
others.    In  some  cases  chemical  changes  are  affected  more  by  the  pr^^ 
ence  of  light  than  of  heat,  and  in  other  cases  heat  will  cause  combicE- 
tions  which  are  not  produced  by  the  presence  of  light.    A  combiua 
of  bichromate  of  potash  and  gelatine  may  be  boiled  without  chemic 
change,  but  when  this  compound  is  subjected  to  the  action  of  light  it   ^ 
rendered  insoluble  in  water;  and  a  knowledge  of  this  fact  has  be^ 
found  very  useful  in  recent  art  enterprises.    Albumen,  on  the  contrary 
although  very  similar  in  composition  to  gelatine,  is  coagulated  by  he^ 
but  ut)t  by  light.    As  a  consequence  of  the  principles  thus  illustrator 
important  changes  often  result  from  the  mere  color  of  the  leaf. 

It  is  well  known  that  the  colors  of  grasses  and  cereals  are  very  sftn 
bly  affected  by  the  use  of  particular  fertilizers,  which,  when  applied  ^ 
excess,  produce  very  dark  green  and  rank  growths.  1  am  brought  * 
the  conclusion  that  in  such  cases  the  seeds  and  all  parts  of  the  pto^ 
undergo  conesponding  changes  in  composition.  The  changes  effects 
by  high  cultivation  are  liable,  by  persistence  in  such  culture,  to  becot^ 
fixed  and  constitutional  peculiarities.  On  this  principle  certxiin  mod'^ 
of  culture  retard  or  increase  tendencies  to  miklew.  Continued  obser'^^ 
tion  and  experiment  are  necessary  to  a  full  understanding  of  the  caaS* 
of  such  fungoid  growths,  and  the  remedies  which  should  be  appli^^ 
and  it  is  believed  that  the  opportunities  afforded  by  the  arboretum  ^ 
the  Department.will  lead  to  a  more  complete  knowledge  of  this  imp^ 
tant  field. 

THOMAS  TAYLOE, 

Microscopis^ 

lion.  Feederick  Watts,  Conimis^ioiier. 

*  Sir  Homphrey's  leotanw  on  light.    (See  **  Napier  on  Qyeing.") 
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REPORT  OF  THE  EDITOR. 

Sir:  The  miscellaneous  work  of  the  Department  has  been  continued, 
and  that  which  has  been  deemed  most  complete  in  matter  and  most  sug- 
gestive in  its  teaching  has  been  prepared  for  publication  under  my 
direction,  as  editor  of  the  annual  report. 

The  topical  investigation  and  the  compilation,  I  may  be  permitted  to  say, 
in  justice  to  others,  if  not  to  myself,  are  mainly  the  work  of  persons  con- 
nected with  the  Department  in  different  capacities,  though  subject  to 
editorial  direction  and  revision.    Since  the  era  of  individual  essays  the 
work  has  been  entirely  impersonal  as  to  the  regular  clerical  or  statistical 
force  of  the  Department,  personal  credit  sometimes  being  given  to  experts 
or  authorities  engaged  temporarily  in  aid  of  some  specific  investigation. 
As  several  thousand  persons  have  annually  a  part  in  the  furnishing  of 
data  used,  a  public  acknowledgment  of  the  source  in  each  case  would 
be  a  manifest  absurdity.    Great  difficulty  has  been  experienced  in  ob- 
taining, for  these  purposes  of  investigation  and  comi)ilati6n,  persons 
combining  the  requisite  practical  experience  with  the  tact  and  judgment 
and  literary  ability  so  essential.    Men  very  useful  for  other  service,  with 
superior  education  and  fine  abilities,  lacking  either  practical  experience 
or  technical  knowledge,  either  a  nice  sense  of  discrimination  or  the  power 
of  generalization,  may  be  utterly  worthless  for  this  duty.    The  exclu- 
fflve  service  of  men  of  large  agricultural  experience  ^nd  observation — 
agricultural  editors  of  the  highest  type — is  not  often  attainable  at  the 
rateof  81,200  to  $1,800  per  annum,  and  congressional  appropriations 
do  not  usually  recognize  exceptional  experience  or  technical  skill,  but 
tend  to  a  dead  level  of  mediocrity.    This  is  one  of  the  defects  of  the 
civil  service,  difficult  to  remedy,  but  none  the  loss  obstructive  of  progress 
in  a  work  of  this  character.    While  the  agricultural  public  and  the  rural 
press  have  been  tolerant,  and  even  commendatory,  the  editor  has  found 
it  impracticable  to  realize  fully  his  ideal  of  improvement.    Were  the 
obstacles  to  the  highest  attainment  fully  disclosed,  a  sufficient  excuse 
for  deficiencies  would  be  furnished,  and  possibly  a  suggestion  of  a  higher 
award  of  appreciation  for  the  persistent  attempt  to  elevate  the  character 
and  advance  the  practical  utility  of  the  publication. 

It  may  not  be  generally  known  how  meager  is  the  pecuniary  provision 
^  the  publication  of  these  reports,  monthly,  annual,  and  special.  The 
fifteen  liuqdred  county  statistical  correspondents,  aided  by  three  times 
&8  many  assistants  selected  from  the  ranks  of  progressive  and  intelli- 
gent farmers  after  counsel  with  officers  of  local  societies,  congressmen, 
?n<l  others,  work  without  comi)ensation,  and  give  far  more  trustworthy 
^formation  than  could  be  expected  from  salaried  agents.  The  gratui- 
w>us  labor  thus  rendered  is  actually  worth,  at  a  misei-ably  Tuadequate 
.  valuation,  $100  per  county,  or  a  total  of  $150,000  per  annum.  Much 
other  gratuitous  service  is  received  from  farmers,  experimenters  in  the 
™^J  arts,  consuls  of  the  United  States  in  foreign  countries,  and  others, 
-^ot  a  tithe  of  the  labor  of  gathering  and  preparing  matter  used  in  the 
^Ports  is  paid  for,  and  the  entire  appropriation  for  this  object,  used  in 
Jl^rk-hirein  the  Statistical  Division,  for  si>ecial  statistical  investigations, 
jor  writing  and  compilation  of  material  for  annual  and  other  reports, 
has  for  several  years  been  only  $16,000  per  annum.  Not  even  the  edit- 
^S  of  the  annual  has  received  the  compensation  of  a  single  penny  for 
JJ^ears,  though  in  that  time  the  publication  of  1,430,000  copies  has 
?®^  ordered  by  Congress.  It  has  b^n  a  labor  of  love,  in  nearly  all  of 
Its  departmentSi  its  contingencies  met  by  an  annual  dole  of  appropria- 


124  AGRICULTUEAL  EEPOET. 

tioiis  iuadeqiiatc  to  supply  tbe  matter  of  a  first-class  agricultural 
monthly  for  three  mouths.  With  these  disadvantages  and  obstacles 
before  him,  the  editor  is  conteut  to  leave  his  intentions.and  accomplished 
results  with  a  discrimiuatiug  and  generous  public. 

In  a  recent  monthly  report  appeared  the  following  announcemeut  of 
an  important  and  urgently  demanded  statistical  survey,  to  be  made  tie 
basis  of  a  valuable  featuie  in  the  annual : 

Perhaps  tho  most  important  special  work  euga<;iug  the  present  attention  of  th« 
statistical  division  is  the  collection  of  facts  illustrating  tlio  industrial  etaius  of  Wert- 
em  America,  showing  tho  progress  of  settlement  and  colonization,  the  yield  and  qnal- 
ity  of  agricultural  production,  tho  profit  of  tho  several  branches  of  agricnltural  Inani" 
try,  the  peculiarities  of  climate  and  soil,  and  tho  economic  aspects  of  iirigttkn, 
tree-planting,  and  other  specialties  incident  to  ruial  improvement  of  tho  groftt  plains 
the  Kocky  Mountains,  and  the  Pacilic  coast. 

A  beginning  has  been  made,  but  the  work  has  not  progressed  sufi- 
ciently  for  the  publication  of  any  portion  of  it.    It  will  be  continaed  80 
far  as  the  small  means  at  hand  tor  statistical  investigation  may  permit, 
and  it  is  confidently  expected  that  a  survey  covering  one  or  more  of  the 
Territories  may  be  presented  in  tbe  annual  report  of  1872.    In  the  prea- 
ent  volume  is  a  continuation  of  the  agricultural  topography  of  the  Ter- 
ritories from  exploration  by  Ilev.  Cyrus  Thomas,  the  agriculturist  auo 
naturalist  of  llayden's  geological  exploration. 

The  new  industry  of  the  South,  fruit-growing  for  market,  which  *s 
destined  to  great  expansion  in  variety  and  extent  of  production,  is  pre- 
sented in  a  statistical  paper,  which  is  the  result  of  much  research.  Sii**" 
ilar  data  from  Florida,  with  much  of  a  general  character  upon  tl»^ 
resources  and  productions  of  that  interesting  State,  also  appear.  AmoOfi 
the  recent  introductions  of  promising  plants  for  the  South,  jute  is  prot^ 
inently  placed,  and  a  brief  account  of  its  successful  propagation  3U 
given. 

A  classification  of  the  agricultural  patents  of  the  year  is  again       ^' 
a  feature  of  the  report,  and  the  direction  of  inventions  indicated,    i    * 
investigation  concerning  weights  and  measures  in  the  several  Stat 
will  supply  a  want  that  has  long  been  felt,  anxl  aflbrd  much  local  in    *^ 
mation  upon  this  complicated  subject. 

The  engineering  appliances  for  irrigation,  as  employed  in  Colorado^  ^ 
furnished  by  an  engineer,  Mr.  F.  J.  Stanton,  secretary  of  the  Colorai<J* 
Agricultural  Society,  and,  for  purposes  of  comparison  and  incident* 
suggestion,  a  brief  view  of  the  irrigation  systems  of  foreign  countrieB^ 

Digests  of  the  State  reports,  reviews  of  the  several  publications  ^ 
the  year,  briefs  of  farm  experiments,  and  prominent  agricultural  fe45' 
hiive  their  customary  place,  as  indices  of  current  progress  and  a  recoi 
for  future  reference.  The  peculiar  uses  and  characteristics  of  AmeriC5BJ 
wools  are  canvassed,  with  the  aid  of  an  expert  of  unquestionable  ^^ 
thority.  The  annals  of  industrial  education  have  also  been  contina©^ 
with  architectural  illustrations. 

It  has  been  thought  that  the  agricultural  features  of  the  coming  c^*" 
tennial  of  American  independence  should  have  a  proper  i)reseutati^' 
which  has  been  attempted  in  a  paper  on  that  subject. 

The  question  of  the  relation  of  agricultiure  to  other  industries  is  ^ 
important  one,  and  it  has  been  deemed  proper  to  present  certain  (5^^ 
siderations  bearing  upon  it. 

Several  investigations  arc  in  progress,  which  must  be  continaed 
the  publication  of  1873. 

J.  E.  DODGE, 

MiU>r  of  Bqf&rU^ 

Hon.  Fekdeeick  Watts,  Commissioner. 
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ire  entering  upon  the  record  of  experiments  of  tbe  year  it  is  pro- 

to  present  some  general  faets  concerning  the  comparative  advan- 

light  and  heavy  seeding  with  cereals,  as  recorded  incidentally 

ondence  detailing  tests  of  seeds.    The  amount  of  seed  now 

Due  acre  is  much  less  than  formerly.  No  arbitrary  rules  as  to 
oper  amount  can  be  given,  however,  as  the  habits,  character,  or 
r  of  plant,  the  nature  of  the  soil,  &c.,  enter  into  the  account.  In 
3rt  W.  Johnson's  Farmer's  Encyclopedia,  London,  1842,  it  is  recom- 
d  that  two  and  a  half  to  three  and  a  half  bushels  of  winter-wheat 
n  per  acre,  broadcast,  or  two  to  three  bushels,  drilled ;  four  to  six 
3  of  oats,  broadcast,  or  thr^e  and  a  half  to  four  and  a  half,  drilled ; 

.  a  half  to  three  and  a  half  bushels  of  rye,  broadcast,  and  two  to 
irilled.    The  amount  of  seed  employed  by  the  best  English  farmers 

much  less  than  formerly.    Mr.  George  Wilkins,  Wix  Vicarage, 
nd,)  has  given,  in  the  Gardener's  Chronicle,  the  result  of  his  ex- 
nts  in  seeding, 
quote  from  the  report: 

)urteen  years  in  snccession  he  never  exceeded  two  pecks  or  sixteen  quarts  of 
eat  to  the  acre,  and  sometimes  used  less  than  one  peck,  and  yet  in  each  of  two 
t  years  he  harvested  fifty-six  bnshels  of  wheat  to  the  acre,  and  the  average  of 
teen  crops  in  fourteen  years  was  forty-four  bushels  to  the  acre.  The  seed  was 
ith  a  drill.  One  of  the  conditions  necessary  to  the  production  of  large  crops 
n  seeding  bo  states  to  be  the  sowing  of  the  seed  early  in  the  fall,  that  the  plants 
re  a  fair  start  before  the  setting  in  of  winter.  Thorough  drainage  he  also  es- 
1  essential  condition. 

r.  L.  M.  Cartwright,  another  English  farmer,  experimented  with 
:inds  of  wheat,  as  noted  in  the  annual  report  of  this  Department 
9,  page  293.  With  one  peck  of  seed  to  the  half  acre,  sown  in 
twelve  inches  apart,  he  raised  thirteen  bushels  and  one  peck  of 
ra  wheat;  with  two  pecks,  sown  in  drills  at  the  same  .distance 
he  raised  fourteen  bushels  and  three  pecks ;  and  with  four  pecks, 
n  drills  six  inches  apart,  he  raised  fourteen  bushels  and  one  and 
pecks,  or  three  bushels  more  per  acre  with  a  bushel  of  seed  than 
half  bushel ;  and  three  pecks  and  a  half  less  per  acre  with  two 
3  of  seed  than  with  one  bushel,  though  two  and  a  hsdf  bushels 
ban  with  a  half  bushel  of  seed  per  acre.  Experiments  with  Hun- 
ite  wheat  and  Fenton  wheat  gave  similar  results  on  little  larger 
f  ground,  indicating  that  the  largest  proportionate  yield  was  from 
htest  seeding  named,  though  that  was  a  trifle  too  light  for  the 
tive  capacity  of  the  ground,  as  shown  by  the  slight  increase  of 
a  each  example  of  one  bushel  of  seed  per  acre. 
Bewitt  Davis,  an  extensive  English  farmer,  whose  experiments 

seeding  arc  detailed  at  considerable  length  in  Colman's  Agricul- 
xth  edition,  volume  I,  found  three  pecks  of  winter  wheat,  drilled, 

his  custom  with  all  grain,  sufiicient  for  an  acre;  and  the  yield 
lis  was  frequently  forty  bushel^  to  the  acre.  Of  oats  he  used 
ishels,  and  tbe  yield  was  as  high  as  one  hundred  and  four  bushels 
'e.  In  one  instance  in  which  two  pecks  only  per  acre  were  sown 
four  acres,  and  live  pecks  upon  four  more,  the  thinner  seeding 
lie  best  results.  In  many  years  of  thin  seeding  this  farmer  rarely 
bis  grain  diseased  in  any  portion  of  his  field. 
lIIcu's  New  American  Farm  Book,  revised  edition,  1869,  the  rec- 
idatious  for  seeding  are  substantially  as  follows:  \V inter  \^heat, 
ast,  cue  and  a  quarter  to  two  bushels;   drilled,  one  to  one 


126  AGRICULTURAL  REPORT. 

and  a  balf ;  spiing  wheat,  broadcast,  two  to  two  and  a  half  ht 
drilled,  one  and  a  half  to  two.    Oats,  broadcast,  two  to  three  bi 
drilled,  two  to  two  and  a  half.    Rye,  broadcast,  one  and  a  half  bu 
drilled,  one  to  one  and  a  quarter.    It  is  estimated  in  Todd's  Who 
turist  that  one  busbel  of  wheat  per  acre  will  give  sixteen  grains 
square  foot,  or  one  kernel  to  each  section  three  inches  square, 
winter  wheat,  which  has  a  greater  chan(^,  by  its  longer  period  of  gi 
tQ  throw  out  from  the  root  numerous  stalks,  sometimes  to  the  n 
of  forty  or  fifty  under  usual  cultivation,  it  will  be  seen  that  the 
stalks,  or  tillers,  from  one  busbel  of  good  seed  upon  an  acre,  mi 
pletely  occupy  the  ground.    That  is  all  that  the  farmer  can  d 
seed  to  do,  whatever  the  amount  sown ;  hence  there  can  be  no  oi^ 
sowing  more  than  is  necessary  for  the  desired  purpose.    The  at 
for  existence  and  food  among  thickly  sown  plants  must  inevitabl 
to  the  partial  starving  of  all,  the  death  of  many,  and  deterio 
the  yield,  so  that,  even  if  the  harvest  be  large,  it  entails  su 
diminished  yield,  weakness,  and  perhaps  disease.    Spring  wh 
not  send  out  so  many  shoots  as  the  winter  varieties,  and  therefore 
to  be  sown  thicker.    This  is  also  true  of  rye  or  barley;  but  the  til 
of  some  varieties  of  oats  is  almost  as  remarkable  as  that  of  good 
sown  winter  wheat.    The  Excelsior  oats,  produced  by  careful  ci 
tion,  close  selection,  &c.,  from  the  Somerset  stock,  and  the  most 
ous  oats  imported,  as  distributed  by  the  Department,  are  an  exi 
Mr.  Colman,  in  his  Agriculture,  speaks  of  having  seen  ninety-five 
bearing  stems  from  a  single  grain  of  wheat,  and  one  grain,  the 
of  which  being  divided  and  transplanted  twice,  yielded  three  p< 
twelve  and  three-quarters  ounces  of  clear  grain,  the  number  of  ears 
three  thousand  two  hundred  and  seventy-two.   A  correspondent  ii 
this  Department  that  one  grain  of  oats  produced  forty  stalks,  an 
five  to  twenty  from  a  single  seed,  under  ordinary  cultivation  an< 
seeding,  are  not  uncommon.    The  following  are  some  of  the  r€ 
experiments  in  thin  seeding,  induced  by  the  small  quantities  o 
furnjshed  for  trial,  with  both  wheat  and  oats.    Mr.  William  N. '. 
editor  of  the  Koeky  Mountain  News,  Denver,  Colorado,  coUecte 
sent  to  the  Department,  in  1870,  results  of  a  number  of  exper 
from  which  a  few  statements  are  selected : 

No.  6.  Siberian  spriiijj  wheat ;  (**  this  is  our  best  spriug  wheat ; ")  gronnd  pl( 
the  faU  ;  sowu  April  10 ;  twelve  busheU  on  seventeen  acres;  not  irrigated  ;  oa: 
August  1);  total  yield;  nine  hundred  and  thirty  bushels,  or  almost  fifty-llvo  busl 
acre. 

No.  8.  Tappahanuock  fall  wheat ;  sowed  November  20 ;  four  bushels  on  four 
irrigated  tit-ice ;  total  yield,  one  hundred  and  fifty  bushels,  or  thirty-soveu  a: 
half  bushels  per  acre. 

No.  9.  Amautka  spring  wheat;  twenty-five  bushels  on  twenty-five  acres ;  n 
no  irrigation  ;  harvested  one  thousand  one  hundred  and  fifty  bushels,  or  Ibrty-si: 
els  per  acre. 

In  these  experiments  even  the  thin  sowing  of  spring  wheat 
to  have  resulted  in  no  disadvantage.  Mr.  W.  H.  IStanton,  Be 
Georgia,  in  18G8,  with  seed  at  the  rate  of  twenty-five  quarts  per 
raised  MediterrauQan  wheat  at  the  rate  of  fifty  bushels  per  acre. 
W.  P.  Shepherd,  Nelson  County,  Virginia,  reports  that  in  18G8  a  t 
in  that  county  sowed  broadcast  thirty-four  bushels  of  Tappabai 
wheat  on  twenty-eight  acres,  less  than  one  and  a  quarter  bu8h< 
acre,  and  the  yield  was  six  hundred  and  eighty  bushels,  over  t^ 
four  bushels  per  acre,  without  fertilizers.  He  adds :  *'  Those  fi 
who  have  met  with  poor  success  in  its  cultivation  have  sown  it  en 
too  thick." 
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.  Oharles  Baldwin,  Pontiac,  Michigan,  sowed  Tappahannock  wheat 
irill  at  the  rate  of  not  qnite  one  bushel  per  acre,  and  the  yield  was 
ty-eij(ht  and  two-thirds  bushels  per  acre.  Mr.  Alfred  W.  Hunt, 
ry  Coaoty,  Tennessee,  reported  to  the  Department,  August  7, 1869, 
results  of  three  experiments  with  Tappahannock  wheat,  as  follows : 

'.  L  Drilled  September  22,  1868,  on  rich  clay,  weU  drained,  at  the  rat©  of  one  peck 
«  acre ;  produced  at  the  rate  of  dfty-two  bushels  per  acre,  the  grain  being  superior 
ly  variety  of  wheat  heretofore  grown  in  this  county.  It  weighed  sixty-four 
as  per  measured  bushel. 

.2.  Sown  broadcast  the  same  date,  on  similar  soil,  at  the  rate  of  one  bushel  per 
prodnced  at  the  rate  of  thirty-eight  bushels  per  aero,  weighing  sixty  and  one- 
ponuds  per  bushel ;  superior  to  onlinary  varieties. 

3.  Sown  broadcast,  the  same  date,  on  similar  soil,  at  the  rate  of  two  bushels  per 

produced  at  the  rate  of  fifteen  bushels  per  acre,  weighing  fifty-eight  and  one- 

ti  pounds  per  bushel.   Grain  about  the  same  as  best  summer  varieties.   The  wheat 

broadcast  was  turned  under  with  a  small  turning  plow,  and  harrowed.  The  land 

ilowud  twice  to  the  depth  of  thirteen  inches. 

will  be  noticed  that  in  these  experiments  the  lightest  seeding  not 
gave  the  largest  yield  of  grain,  but  also  the  finest  quality,  and  was 
iT  the  heaviest  in  weight.  Mr.  C.  M.  L.  Andrews,  Moscow,  Michi- 
in  the  fall  of  18G8,  sowed  the  second  yield  of  his  Tappahannock 
,  in  soil  of  moderate  fertility,  at  the  rate  of  one  bushel  per  acre; 

tved  Treadwell  wheat  in  the  same  field,  with  like  treatment,  at 

ace  of  one  and  one-third  bushels  per  acre.   The  former  ripened  two 

8  earlier  than  the  Treadwell,  and  produced  twenty-nine  bushels  per 

while  the  latter  produced  but  twenty  bushels  per  acre.    Oonsider- 

Ul  things  connected  with  the  crops,  Mr.  A.  believes  the  difference 

100  per  cent,  in  favor  of  the  Tappahannock.    In  this  case,  as  in 

'  others,  it  is  probable  that  some  of  the  credit  given  by  the  experi- 

er  to  the  newer  variety  of  wheat  is  due  to  lighter  seeding. 

.J.  P.  Kelson,  New  Berne,  North  Carolina,  in  November,  1868,  sowed 

and  a  half  pints  of  Tappahannock  wheat  on  one-half  acre.    The 

was  reaped  and  thrashed  in  June,  18G9,  and  yielded  seven  and  a 

oushels.    lie  sa^^s,  **The  wheat  grew  luxuriantly,  and  spread  be- 

anything  I  ever  saw  before.    1  counted,  at  harvest,  forty  stems 

«:ood  heads  of  wheat  from  one  root."    Though  this  seeding  was 

ely  light,  being  only  live  quarts  to  the  acre,  the  yield  was  almost 
an  above  an  average. 

.  Louis  M.  Booth,  Knight's  Ferry,  California,  in  1867,  sowed  thirty 
\  of  white  Mediterranean  wheat  on  three-fourths  of  an  acre,  and 
leld  was  thirty  bushels.  This  was  equivalent  to  two-thirds  of  a 
il  of  seed,  and  a  yield  of  forty  bushels,  per  acre.  [The  mode  of  cul- 
(^hen  omitted  iu  this  article,  is  not  stated  by  the  correspondent.] 
Frederick  Dwight,  Agawam,  Massachusetts,  sowed  the  Arnautka 
I  wheat,  in  1869,  at  the  rate  of  a  half  bushel  to  the  acre,  and  the 
was  at  the  rate  of  thirteen  and  a  half  bushels,  which  is  above  the 
^e  yield  per  acre,  notwithstanding  the  exceedingly  light  seedinc; 
ring  wheat. 

Augustus  Fendler,  Saint  Louis  County,  Missouri,  sowed  Excelsior 
n  1869,  at  the  rate  of  twenty  quarts  per  acre,  on  bottom-land, 
were  sown  April  9  and  harvested  July  14,  and  the  rate  of  yield  was 
bushels  per  acre,  weighing  fifty -one  pounds  per  measured  bushel. 
Thomas  Neele,  Sandusky,  Ohio,  sowed  the  same  variety  of  oats 
>9,  in  drills  two  feet  apart,  at  the  rate  of  forty  pounds  per  acre, 
round  was  twice  cleaned  of  weeds  by  hoeing.  Birds  and  grass- 
rs  were  very  destructive  to  the  crop ;  but  the  yield  was  at  the 
f  thirty-seven  and  one-fourth  bushels  per  acre,  by  weight. 


128  AGEICULTUBAL  REPORT. 

Mr.  G.  D.  Wheeler,  Deposit,  New  York,  sowed  tbe  same  variety  of 
oats  in  18G0,  at  the  rate  of  fifty-six  pounds,  or  one  and  three^foarths 
bushels  per  acre,  on  bottom-land,  which  was  manured  and  had  prodaoed 
com  the  previous  year.  The  product  was  a  little  over  thirty-nine  and 
one-third  bushels  per  acre,  by  weight. 

Mr.  John  Shaffer,  Cumberland  Countj;,  Pennsylvania,  (whose  experi- 
ment with  the  same  variety  of  oats,  in  18G9,  was  fornished  to  tbe 
Department  by  Hon.  E.  J.  Haldeman,)  reports  that  he  sowed  very 
thin,  and  many  of  the  'grains  produced  ten  stalks.  The  amoont  d 
ground  is  not  given ;  but  the  yield,  as  stated,  was  at  the  rate  of  (me 
hundred  and  thirty-six  bushels  for  a  bushel  of  seed,  and  the  weight 
forty-five  pounds  per  bushel. 

Mr.  D.  C.  Blackiston,  Kent  County,  Maryland,  reports  that  he  sowed 
the  Excelsior  oats  thin,  in  1869,  and  that  they  branched  so  as  to  com- 
pletely cover  the  ground.    The  yield  was  as  133  to  1. 

Mr.  C.  T.  Leonanl,  Ashtabula  County,  Ohio,  sowed  potato  oats  in 
1870,  in  drills  eight  inches  apart,  upon  newly  broken  ground.  The 
yield  was  as  114  to  1,  "of  fine,  large,  white  oats,  far  superior  to  aoy 
ever  grown  in  this  vicinity." 

The  Rocky  Mountain  News,  Denver,  Colorado,  from  which  reportJ 
concerning  wheat  have  heretofore  been  noticed,  furnishes  also  records 
of  experiments  with  three  varieties  of  oats,  as  follows: 

Excelsior  oatn,  Rccond  year,  from  iiio  Afi^icaltnral  Dopartitient ;  four  bushels  sown 
on  four  acres ;  irrigated  ouce ;  harvested  two  hundred  and  thirty-two  bushels. 

Swedish  oat.s,  two  bushels  on  two  acres ;  irrigated  once ;  harvested  one  hnadied 
and  sixty-six  bushels. 

Norway  oats,  sown  April  6,  forty  pouuds  to  the  acre ;  irrigated  once ;  harrested 
July  20,  yielding  eighty-three  bushels  per  acre. 

Although  not  stated  in  the  reports  here  quoted,  it  is  probable  that 
about  the  same  quantity  of  oats  i)er  acre,  both  by  weight  and  measure) 
was  used  in  each  experiment.  A  bushel  of  either  variety  would 
weigh  about  forty  pounds,  if  they  kci)t  near  the  weight  of  the  seed  fflf- 
nished  by  the  Department. 

A  addition  to  the  reports  noted,  many  have  been  furnished  to  fto 
Department,  in  which  a  much  heavier  use  of  seed  is  IncideDtaDy 
acknowledged.  In  a  large  proportion  of  cases,  in  which  serious  dete- 
rioration is  noted,  the  cases  arc  found  to  be  those  in  which  a  8^pe^ 
abundance  of  seed  was  used.  While  great  benefits  naturally  arise  ftoo 
change  of  seed,  as  illustrated  by  our  reports  of  tests,  it  may  be  safely 
concluded  from  the  evidence  of  the  same  reports,  as  well  as  fr<^ 
experiments  made  for  the  purpose,  that  lighter  seeding  than  is  usoally 
practiced  by  farmers  generally  would  tend  to  greater  yield  and  improved 
qualities  of  crop.  It  has  been  wisely  remarked,  in  reference  to  fiarm- 
stock,  that  "feed,  as  well  as  breed,"  determines  success,  and  the  tmiM* 
is  alike  applicable  to  plants,  it  cannot  be  expected,  with  reason,  th** 
hmd  crowded  beyond  its  physical  or  its  nutritive  capacity,, with  evc^ 
the  best  seeds,  will  yield  as  healthy  and  abundant  crops  as  if  eachplaot 
had  sufficient  room  and  food  from  the  beginning. 

TOUZELLE  WHEAT. 

This  is  a  beardless,  white,  winter  wheat,  procured  by  the  Depart* 
ment  at  Marseilles,  France;  and  hence  it  is  classed  as  a  MediterraBO^ 
wheat.  There  have  been  two  importjitions — one  of  one  hundred  an* 
forty  bushels  in  August,  1869,  and  one  of  two  hundred  and  thirtc^ 
bushels  in  January,  1870.    A  small  distribution  was  made  in  Septefl^' 
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1         chiefly  tbroagli   Senators  and  Eepresentatives  in   Gon- 

<     ly  few  reports  of  experiments  with  this  wheat  have  yet 

Department.    These  are  generally  favorable.    At  Middle- 

Q,  u      )un  County,  Virginia,  sown  on  good,  well  manured  ground, 

0  of  one  bushel  per  acre,  the  yield  was  at  the  rate  of  thirty- 
} "      els  per  acre,  and  the  product  excellent. 

I    •ford,  Loudoun  County,  Virginia,  sown  on  good  soil,  with 
'  care,  it  failed  to  fill,  the  season  being  dry.    Tappahaunock 
m  the  same  field  did  very  well. 

J  isville,  Pottawatomie  County,  Kanssis,  on  upland  prairie,  eight 
i.un  *  cultivation,  the  yield  was  at  the  rate  of  twenty-six  bushels 
icre,  weighing  sixty  pounds  per  bushel.  Tappahaunock,  on  the 
farm,  with  similar  treatment,  yielded  forty-two  bushels  per  acre. 
ixperimenter  calls  the  Touzello  *'  very  fine  wheat.'' 
Shelbiua,  Shelby  County,  Missouri,  one  quart,  on  loam  soil,  with 
3lay  subsoil,  yielded  thirty -three  pounds.  'It  stood  the  winter  well, 
.vas  harvested  June  17.  The  straw  was  strong.  The  crop  was  in- 
by  chihch-.bugs,  but  the.reporter  says  this  wheat  "  bids  fjEiir  to  be 
aable  acquisition." 

Eed  Oak,  Cedar  County,  Iowa,  one  quart  yielded  "  forty  pounds  of 
il'al  wheat,  equal  to  the  quart  sent  in  whiteness  and  plumpness  of 
."    It  Stood  the  winter  well. 

Chesapeake  City,  Cecil  County,  Maryland,  on  poor  soil,  without 
re,  it  proved  the  best  of  five  varieties  sown.    The  report  says : 
Touzelle  is  stiff  and  bright,  the  grain  very  plump  and  fine,  the 
very  good." 

Orleans,  Orange  County,  Indiana,  it  gives  great  satisfaction.  An 
nentcr  writes :  *'  it  is  all  that  I  could  desire.  The  grain  is  ex- 
l\j  large,  with  very  stout  and  bright  straw ;  no  smut  nor  rust." 
men,  one  seventy-one  and  tlie  other  seventy-six  years  old,  called  it 
est  wheat  they  had  ever  seen.  The  reporter  states  that  he  could 
40  for  the  yield  of  the  quart  sown. 
Bellefonte,  Centre  County,  Pennsylvania,  as  reported  by  H.^.lir. 

T,  it  failed  to  fill,  though  the  straw  was  bright,  and  the  grain 
turifty.    Tappahaunock  wheat,  beside  it,  which  did  not  promise 
y  as  well,  turned  out  much  better. 

Paducah,  McCracken  County,  Kentucky,  one  quart  yielded  seven- 
K)unds  of  large,  nice  wheat.  It  stood  the  winter  finely.  Tappa- 
)ck  did  not  do  so  well  upon  the  same  farm,  yielding  only  nine  and 
alf  pounds  to  the  quart  sown. 

Petersburgh,  Dinwiddle  County,  Virginia,  four  quarts  were  sown 
ill  in  squares  of  nine  inches,  two  grains  to  a  square,  occupying 
f  one  acre  of  ground.  The  wheat  was  sown  on  the  10th  of  Decem- 
;wo  months  late,  and  got  a  slow  start,  but  finally  grew  well,  and 
ed  the  ground  as  if  it  had  been  sown  broadcast.  The  ground  was 
fertilized  with  Peruvian  guano.  The  wheat  rusted  badly,  as  did  • 
aiu  in  that  vicinity,  had  to  be  cut  before  it  was  ripe,  and  was 
much  shrunk.  The  yield  was  six  bushels  from  the  four  quarts. 
I  season  had  been  favorable  until  maturity  of  the  crops,  the  reporter 
s  the  yield  would  have  been  fully  thirty  bushels. 
Neosho  Falls,  Woodson  County,  Kansas,  two  quarts  sown  broad- 
at  the  rate  of  one  bushel  and  a  half  per  acre,  on  good  upland 
e,  "grew  well,  stood  the  winter  first  rate,  had  Uxrge  but  not\vell 
heads,  and  yielded  three  pecks  of  grain  as  nice  and  plump  as  the 
le  sown.'' 

Medina,  Orleans  County,  New  York,  this  wheat  has  been  expen- 
9  a 
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mentcd  with  two  years  by  Mr.  H.  Bowen,  has  produced  well,  and 
of  excellent  quality,  thoagh  it  is  not  quite  hardy  enough  for  that  climat 
Mr.  B.  thinks  that  if  grown  for  a  few  vears  in  States  further  soati 
as  in  southern  Pennsylvania,  Maryland,  &c.,  it  would  become  har^ 
enough  to  stand  the  more  severe  climate  of  Northern  IStateSi  at  lea 
that  of  New  York. 

Hon.  S.  0.  Pomcroy,  Muscotali,  Atchison  County,  Kansas,  writes  s 
follows : 

Tho  wheat  scut  luo  last  year  (four  pouuds)  lios  been  harvostod  hero  on  my  fann,  u 
is  now  thrasbc<l.  It  is  tho  most  pcrtuot  wheat  I  have  over  seen.  I  have  Ave  biuibc 
from  that  small  ben^iuning,  the  first  year,  and  the  product  is  fully  equal  to  the  tieed  now! 
This  was  your  importatiou  of  French  (Touzelle)  wheat  of  last  year.  Tbo  str&w  wi 
loug  aud  bright.  It  was  fully  ten  days  later  than  any  other  wheat,  and  I  tind  itagm 
udvantaj^e  to  have  my  wheat  not  all  ripen  nt  the  same  time.  This  wheat,  I  am  Mir 
is  invaluable  for  this- section. 

A  correspondent  in  Lincoln  County,  North  Carolina,  states,  that  tw 
quarts  of  Touzelle  wheat  yielded  three  bushels  and  twenty-nine  quarti 
weighing  fifty-seven  and  a  quarter  pounds  per  bushel,  and  that  the  grai 
would  have  been  heavier  if  it  had  not  been  blown  dorwn  while  in  tb 
milky  state,  which  caused  it  to  shrink. 

The  Denver  News  reports  one  trial  of  this  whe4it  in  Colorado,  statini 
that  the  crop  was  nearly  destroyed  by  rabbits,  but  that  what  was  savw 
luoved  to  be  excellent. 

At  Plymouth,  Wayne  County,  IMichigan,  the  straw  of  this  wheat  vm 
small  and  tender,  and  lodged  badly,  and  the  kernel  was  shrunk.  It 
proved  later  than  the  Treadwell  wheat,  but  the  yield  was  thirty- 
fold. 

At  Johnstown,  Cambria  County,  Pennsylvania,  twenty-eight  jioand/ 
of  seed  yielded  four  hundred  and  eighty  seven  pounds,  and  thoqaalit 
was  good  5  a  measured  bushel  weighed  sixty-five  pounds. 

At  PaoH,  Orange  County,  Indiana,  this  wheat  was  sown  on  rich 
soil,  the  last  of  October ;  stood  a  hard  winter  better  than  other  van 
and  the  yield  from  one  quart,  sown  at  the  rate  of  one-half  bushel  to  i 
acre,  was  one  bushel,  as  good  as  the  seed  sown,  and  **  as  fine  sis  everv 
raised  in  Southern  Indiana.''    The  straw  was  bright,  and  solid  half  ▼ 
from  the  head  to  the  ground,  so  that  there  was  no  lodging. 

At  Little  York,  Washington  County,  Indiana,  one  quart  was  sowi 
light  clay  loam,  in  drills  nine  inches  apart.    The  yield  was  thirty  shw 
from  which  twelve  and  a  half  pounds  of  wheat  were  thrashed, 
wheat  was  badly  damaged  by  black  rust. 

At  Salamonia,  Jay  County,  Indiana,  the  yield  was  thirty-six  pi 
to  a  quart  of  seed,  and  nineteen  bushels  twelve  pounds  to  the  acre, 
grain  is  nice  and  plump,  and  of  excellent  quality.    All  smooth  va 
except  the  Touzelle  sutt'ered  from  rust,  many  fields  not  being  har 
on  that  account ;  but  the  Touzelle  was  entirely  free  from  rust. 

In  Culpeper  County,  Virginia,  three  quarts  sown  on  one-tent] 
acre  yielded  five  bushels,  weighing  sixty-six  pounds  per  bus) 
ripened  June  1. 

At  Pleasant  Uome,  Owen  County,  Kentucky,  one  quart  yieh 
l)eck.  The  grain  was  exceedingly  fine  and  x^lump,  and  the'  stm^^ 
a  desirable  variety  for  that  section. 

At  Pompey,  Onondaga  County,  New  York,  ti'eated  like  tho  T 
wheat,  with  no  extra  care,  the  fall  growth  was. heavy,  and  mai 
plants  were  smothered.    One-fourth  of  an  acre,  however,  rich  c! 
top-dressed,  yielded  at  the  rate  of  fifty  bushels  per  acre.    The 
very  handsome ;  weight,  sixty  pounds  per  bushel. 
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At  Oartersville,  Gamberlaud  County, Virginia,  it  proved  veiy  ptolifio^ 
le  quart  yielded  one  bushel  and  twenty  eight  quai*te. 
A  supply  of  seventy-three  bushels  of  this  wheat  was  purchased  for 
.KtxibotioD  by  the  Department,  during  the  year,  from  the  product  of  an 
rperimeDter  in  Orleans  County,  New  York.  The  grain  is  in  all  respects 
ijoal  to  that  sown. 

TAFPAHAKNOOK  WHEAT. 

ihe  continued  success  which  attends  experiments  with  this  variety  of 

leat,  first  distributed  by  the  Department  in  1862,  indicates  its  great 

lue  as  a  coutribntion  to  the  farming  interests  of  the  country.    The 

Its  of  only  a  few  tests  are  given  here.    An  experimenter  in  Oirford 

ji     ity,  Maine,  after  a  fair  trial  of  this  variety,  thinks  that  it  will  [)rove 

Qm,  the  kind  needed  for  that  climate,  as  it  does  not  winter-kill,  and 

gives  a  gomi  yield. 

Ill  Rockbridge  County,  Virginia,  it  ripened  ten  days  earlier  than  Lan- 
caster wheat,  and  yielded  twenty-seven  bushels  to  the  acre,  weighing 
dxty-four  fiounds,  while  the  Lancaster  yielded  less  than  fifteen  bushels 
per  acre.    The  stiffness  of  the  straw  enabled  it  to  withstand  storms.   In 
Washington  County,  five  quarts  yielded  four  hundred  and  twenty-seven 
pounds — sixty-four  |K)unds  to  Uie  bushel.    In  Monroe  County,  West 
Virginia,  on  good  soil,  without  manure,  this  wheat  yielded  a  product 
Qondderably  above  the  average,  and  ripened  ten  days  earlier  than  other 
wheat;  its  short,  stiff  straw  giving  it  a  decided  advantage  over  other 
kiud8. 

This  wheat  continues  to  be  a  fa/orite  variety  in  North  Carolina.  lu 
the  opinion  of  a  Lincoln  County  former  it  surpasses  any  other  kind  in 
use  in  that  section.  This*  variety  and  the  "  Walker  "  wheat  are  rejiorted 
to  be  the  only  kinds  raised  in  Jackson  County  to  any  extent;  but  it  is 
elaimed  that  the  Tappahannock  is  10  per  cent,  better  than  the 
Walker. 

A  Union  County,  South  Carolina,  correspondent  states  that  the  Tap- 
IMhaDDock  makes  the  best  of  dour.  His  wheat  weighed  sixty -six  pounos 
to  the  bushel,  struck  measure,  and  yielded  forty-five  pounds  of 
floor. 

A  crop  of  this  wheat  was  raised  in  Moulton  County,  Alabama,  which 
''eigljed  sixty-two  pounds  to  the  bushel,  yielding,  on  good  shindy  soil, 
tweutytwb  bushels  per  acre— treble  the  yield  of  varieties  usually  sown. 
It  wholly  escaped  rust  the  first  year,  and  the  second  crop,  at  the  date  of 
U^  correspondent's  letter,  gave  promise  of  maintaining  the  reputation 
of  the  first. 

A  farmer  of  Sullivan  County,  Tennessee,  reiiorts  that^  although  a  bad 
^^^60X1  for  wheat,  by  a  little  extra  labor,  and  the  application  of  sheep 
■^ure  to  very  i>oor'land,  he  raised  twenty-four  and  one-quarter  bushels 
to  the  acre.    In  Giles  Connty  this  wheat  is  still  the  favorite  variety. 

In  Laurel  County,  Kentucky,  it  is  reported  as  ripening  about  one 
^eek  earlier  than  other  varieties. 
.  A  Greene  County  (Ohio)  correspondent  i-eports  that  he  has  twice  bar- 
^'Wed  this  wheat,  and  in  neither  case  hiad  it  shown  deterioration.  It 
JaS  about  one  week  earlier  than  other  varieties.  In  Shelby  County, 
-''^Ppahannock,  sown  the  last  of  August,  was  ready  to  cut  on  the  lOtli 
^July  succeeding — ten  or  twelve  days  in  advance  of  the  Lambert 
^keat,  sown  a  few  days  before.  In  Carroll  County  there  was  a  failure 
^  account  of  rust    In  Williams  County  this  wheat  yielded  bewer  than 
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any  other  variety.    It  was  harvested  June  18;  other  varieties  a' 
1st  of  July. 

Eeports  from  Indiana  have  been  almost  uniformly  favoral 
fer  as  tried,  in  Pike  County,  this  wheat  has  proved  a  success  in  c 
and  quality  of  yield,  and  is  ten  days  earlier  than  other  varieti 
vorable  reports  have  been  received  from  Cass  and  Sullivan  ( 
concerning  the  crops  of  1871. 

A  correspondent  reports  from  Marshall  County,  Michigan,  the 
of  Tappahannock  on  land  which  had  not  been  manured  or  speci 
pared.    It  matured  a  week  earlier  than  other  vaiieties ;  the  ker 
fine  and  plumi>,  making  the  best  quality  of  flour.    Increase, 
Ibid. 

Mr.  C.  E.  HoUister,  of  Cliuton  County,  states  that  from  one  i 
this  wheat  he  harvested,  the  second  season,  thirty-live  bushels 
wheat  from  one  acre.  Treadwell  wheat,  by  its  side,  with  tl 
treatment,  yielded  twenty-seven  bushels  per  acre. 

We  h^jve  few  reports  of  experiments  in  Illinois  during  the  y 
these  are  not  generally  favorable.  In  Pike  County  it  does  n( 
well  as  some  other  varieties.  A  similar  statement  comes  from  I 
County.  In  Carroll  County  it  failed,  "  not  being  sufficiently  1 
stand  the  severity  of  the  winters." 

In  Stone  County,  Missouri,  the  Tappahannock  is  esteemed  I 
farmers  as  the  best  variety  of  wheat.  At  the  Phelps  County  fai 
th«  first  premium.  In  Newton  County  it  has  yielded  thirty  to  th 
bushels  per  acre — one-third  more  than  other  varieties.  Cole 
reports  twenty  bushels  per  acre;  quality,  above  average. 

In  Wapello  County,  Iowa,  this  wh^at  stood  the  winter  well,  i 
about  two  weeks  earlier  in  ripening  than  other  winter  wheat,  pr 
a  heavy  crop  with  an  exceedingly  tine  kernel. 

As  far  as  tried  in  Wyoming  Territory  this  wheat  promises  ve 
lactory  results. 

The  Kansas  Farmer  says  that,  among  the  many  valuable  conti' 
of  seeds  made  by  the  Department,  none  are  more  valuable  t 
Tappahannock  wheat,  and  urges  upon  fanners  the  propriety  c 
ing  some  of  it  for  seed  for  another  crop.  Mr.  O.  W.  Bill,  of  Eiley 
reports  a  yield  of  thirty-six  bCishels  to  the  acre,  the  grain  bein 
very  best  quality. 

ARNAUTKA  V\rHEAT. 

Ooncerniug  this  excellent  variety  of  spring  wheat,  import 
Bussia  by  this  Department  in  1866,  the  most  favorable  accou 
tinue  to  be  received.  The  desirable  qualities  of  this  wheat  ha 
stated  at  length  in  former  annual  reports.  In  liockingham  Com 
ginia,  it  yielded  at  the  rate  of  twenty-five  bushels  per  acre,  the 
being  of  a  superior  quality.  The  seed  is  said  to  be  in  great 
among  the  farmers  of  the  county.  Favorable  accounts  ha 
received  from  Burnett  and  Pierce  Counties,  Wisconsin ;  in  th 
this  wheat  yielded  one-third  more  than  other  spring  varieties, 
on  similar  soils.  A  correspondent  relates  that  in  Faribault 
Minnesota,  alter  a  trial  of  two  seasons,  the  Arnautka  continue 
well,  being  superior  to  other  kinds  of  spring  wheat,  and  not 
fall  in  high  winds  or  wet  weather.  In  Marshall  County,  Iowa,  it 
at  the  rate  of  thirty-five  bushels  per  acre.  In  Otoe  County,  Ni 
the  growth  was  luxuriant  and  strong,  and  the  yield  large.  It 
remarkably  well  in  Dixon  County.    In  Clark  County,  Washing 
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itory,  twenty-five  pounds  of  tbe  Arnautka  yielded  two  liuudred  and 
en  poands  of  "  beautiful  wheat,'^  ten  days  earlier  than  any.  other  vai  iety 
produced  in  the  same  section.  A  correspondent  at  Coldwater,  Michi- 
rau,  states  that,  after  carefully  experimenting,  he  has  concluded  that 
his  wheat  is  not  adapted  to  that  section  of  the  State. 

OffHER  VARIETIES  OF  WHEAT. 

A  farmer  of  Floyd  County,  Georgia,  states  that  he  can  raise  forty  to 
fifty  bushels  of  Polish  wheat  per  acre  on  good  fresh  upland,  well  manured 
and  thoroughly  worked.  This  variety  was  into*oduced  by  the  Depart- 
ment iu  18G8,  but  does  not  seem  to  be  adapted  to  the  country  generally, 
according  to  the  reports  received  from  different  sections. 

Saissette  wheat  w«ia  imported  from  France  in  1870,  and  largely  dis- 
tributed ;  but  few  returns,  however,  have  been  received  as  to  e3q)eri- 
ments  made.  In  Mc^costa  County,  Michigan,  the  yield  and  quality  com- 
pare favorably  with  the  best  varieties,  and  the  wheat  is  about  two 
weeks  earlier  iii  ripening  than  the  kinds  usually  sown. 

The  following  statement  in  regard  to  a  new  variety  of  wheat  distrib- 
uted by  the  Department  during  the  current  year  is  taken  from  the 
monthly  report  for  August  and  September : 

A  new  and  very  proraisinfj  variety  of  wlicat,  called  tbo  l^^ultz  i;vlieat,  is  attracting 

consideraljlo  attention  in  MiSlin,  Juniata,  Lancaster,  and  neighboring  counties,  in 

Pennsylvania.   It  is  nearly  sniooth,  with  beards  occjisioually  ;  is  very  evenly  six  -rowed ; 

the  straw  stands  well,  the  chaff  very  close  and  adherent ;  and  it  is  claimed  that  it  has 

never  been  affected  by  weevil ;  the  grains  are  short  and  plump,  and  in  color  a  light 

jIqII  red  or  dark  white.    The  Department  of  Agriculture  has  distributed  a  quantity  of 

this  wheat,  and  as  the  variety  will  bo  likely  to  receive  an  Extended  trial  the  coming 

year  its  allegwl  history  will  prove  interesting.    It  is  stated  that  in  the  summer  of 

1862  Mr.  Abraham  Fultz,  of  Mifflin  County,  Pennsylvania,  while  harvesting  some  old 

Lancaster  red  wheat,  noticed  three  beautiful  beads  of  smooth  wheat.    He  took  these 

heads  home,  and  in  the  fall  sowed  the  wheat  on  a  spot  where  a  brush-heap  had  been 

httrned.    The  following  summer  he  harvested  half  a  pint.     In  1864  his  crop  tilled  a 

haaket,  and  in  1865  he  bad  nineteen  sheaves.    Mr.  Fultz  then  parted  with  a  oushel  of 

UH5  wheat  to  Christian  Dctweiler,  who  sowed  it  aUmg  the  uorthwesteni  side  of  an  old 

^bard,  where  it  was  partly  smothered  by  snow-drifts  and  shaded  by  apple-treev.     In 

pe  harvest  of  1866  it  was  jironounced  "scarcely  worth  sowing,"  but  when  thra&hed 

It  Was  found  to  yield  better  than  the  favorite  Lancaster  red.    Mr.  Detweiler  aga.in 

.  Wed  it,  and  the  next  year,  from  about  three  acres  of  sandy  .land,  he  Harvested  uinet;^- 

lour  bushels  of  prime  clean  wheat :  and  the  following  year,  from  thirteen  bushels,  sown 

y^niiie  acres,  be  harvested  three  hundred  bushels.    The  yield  with  other  parties  has 

heen  thirty  to  thirty-five  bushels  to  the  acre.    The  highest  yield  report-ed  is  by  Mr. 

Emauuel  Kauffman — one  hundred  and  eighty  bushels  on  four  acres.    This  wheat  makea 

jjn  indifl'erent  show  above  ground  in  the  fail  and  early  spring,  but  it  makes  up  when 

harvest  comes  by  its  splendid  straw,  fine  heads,  and  plmnp  grains.    The  Department 

hasaheady  distiibuted  all  that  it  had  at  disposal. 

The  following  statement  of  experiments  with  difierent  varieties  of 
^lieat  is  taken  from  the  report  of  the  board  of  trustees  of  the  Agricul- 
tural College  of  Pennsylvania.  The  experiments  were  conducted  on  the 
^'istern  farm,  in  Chester  County.  The  star  (*)  indicates  the  varieties 
introduced  or  distributed  by  this  Department: 
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B»vu  takou  ttirlmgb  a  aaiabat  uf  eX|H:riuieiit8,  as  follows:  Od  laod  of  abuDt 

auallty,  cnltivatud  and  manured  aU  alike,  eve  planted  (oar  square  parcheoa 
ja  I'uhuniDg  kinds  of  nbeat  to  test  tbeir  rolatlTe  merits,  time,  and  ihicknaw 
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The  prpcpiling  plots  were  put  In  with  tbe  bnnd-drill,  one  row  at  a  time.  1 
occaMiciiiul  Bltowtrs  of  rain,  caused  tlie  proiouifed  tjiuo  of  sewliug.  We  tliis  ye 
doiii'd  rlir  liiTlt  drill,  and  sowud  Uroaikant  seventy -live  kinds  of  wheat  witbiul 

Tbu  cnrnful  oUwjrver  may  see  the  nsauUs  of  plautiiiK  ai  differeul  times,  and 
qnuiiiilius  of  Huud,  iu  Tuiipaliauuock,  Nus.  I&,  34,  44,  and  4r);  aud  also  in  R 
illiiliteriaiiBiiu,  Nos.  4J,  4«,  anil  4'J,  diOnrent  ueasoua ;  48  was  not  int«iidud 
Int*,  bnt  frueziug  wealbor  selling  in  unusually  early  provouted  working  tbe 
It  came  uji  iu  the  sprini;,  did  nut  have  time  to  tillor  much,  wua  tliiu  un  tbe 
nud  of  small  size  ;'lint  it  hluomeil  lal-e,  after  the  rainy  ac^iuoii  wsh  over,  and  tl 
nero  mure  regularly  Hlled  with  live  graius  of  wheat  thau  thotte  put  m  at  tl 
time.    And  by  eumpaiiug  Nos.  '.its,  39,  and  49  may  be  seen  tbe  same  kind  of  vh 
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1  the  same  day,  but  in  different  ways ;  No.  49,  the  rows  the  nsnol  width,  eight  inches 
PHrt,  and  seed  sixty  quarts  to  the  acre,  and  no  cultivation ;  No.  38,  rows  sixteen  inches 
pftrt,  seed  sixty  quarts  to  the  acre,  same  88  49,  but  double  quantity  in  each  row,  and 
ultivated  in  the  spring;  while  No.  2d,  the  rows  sixteen  inches  apart,  seed  thirty 
luarts  to  tho  acre,  equally  thick  in  the  row  with  49,  but  only  one-half  the  number  of 
^W8  ill  the  plot,  cultivated  same  as  38. 

EXCELSIOR  OATS. 

This  variety  of  oats,  imported  from  England  by  the  Department  in 
1868,  continues  to  give  tboroagh  satisfaction  to  the  farmers  of  the  coun- 
try.   As  stated  in  the  annual  report  for  1870,  and  confirmed  by  repeated 
experiments,  they  are  superior  to  the  varieties  usually  sown,  in  weight, 
yield  of  grain,  and  adaptability  to  a  great  diversity  of  soil  and  climate. 
A  correspondent  writing  from  Waldo  Connty,  Maine,  states  tbat  he 
has  tried  the  Excelsior  oats  for  two  years,  and  they  bave  done  exceed- 
ingly well,  the  product  weighing  forty  pounds  to  the  bushel.    Mr.  Levi 
Bartlett,  of  New  Hampshire,  states  that  in  the  spring  of  1869  be  sowed 
ai)eck  of  this  variety,  which,  owing  to  severe  droughts,  yielded  only  a 
little  over  five  bushels.    The  next  season,  also  one  of  severe  drought, 
he  sowed  one  bushel  and  harvested  thirty   bushels.    Having  experi- 
mented with  six  or  eight  varieties,  Mr.  Bartlett  considers  the  Excelsior 
oats  the  best,  the  weight  especially  considered.    This  gentleman  writes : 

Till  recently  tho  legal  wcipjht  of  oats  for  this  State  was  thirty  pounds  per  btshel, 
Iwt  now  thirty-two  nonnds  are  the  standard  weight.  From  inquiries  at  several  of  our 
rtoret,  I  learn'that  thirty-two  pounds  are  a  fair  average  weight  for  our  old  sorts,  that 
htve  been  grown  here  time  out  of  mind.  In  1869  my  Excelsior  weighed  forty  pounds 
Mrbtuhul;  in  1870,  thirty-eight  pounds;  in  1871,  forty-three  pounds;  Australian, 
forty  pounds,  and  Arctic,  thirty-eiglit  pounds. 

A  correspondent,  writing  from  Chittenden  County,  Vermont,  states 
that  in  a  good  season  these  oats  will  weigh  forty  pounds  to  the  bushel. 

In  Middlesex  County.  Massachusetts,  these  oats,  in  yield  and  quality, 
vw  8ii|)erior  to  any  otner  kinds. 

lo  Erie  County,  New  York,  two  quarts  of  tliis  variety,  on  oiie-tenth 
<rf,  80  acre  of  gravelly  land,  well  manured,  yielded  four  biishelSj  not- 
withstanding the  rust  and  grasshoppers.  Mr.  L.  M.  Kogers  says  m  re- 
8Wd  to  an  experiment  with  four  pounds  of  this  variety  of  oats : 

l^e  soil  on  which  they  were  sown  was  a  olay  loam  that  had  been  in  corn  tho  previ- 
J^  year.  No  manure  was  applied,  except  what  was  put  in  the  (lills  for  corn  ;  I  in- 
wnot^  to  give  them  only  ordinary  culture — no  better  chance  than  every  good  farmer 
^oqIiI  give  bis  oat  crop :  but,  as  it  was,  they  did  not  have  even  this.  A  cold,  wet  spell 
^iiug  ou  soon  after  tney  were  sown,  so  retarded  their  growth  that  the  sorrel  and 
^or  wt)edii* rather  f;ot  the  start.  Being  sown  broadcaHt,  it  was  inconvenient  to  puU 
^  out,  and  it  must  have  somewhat  diminished  the  yield.  They  ripened  several  days  • 
^lier  thun  common  oats  sown  at  the  same  time,  and  yielded  one  bushel  and  eigbt-een 
^oarts of  tine  grain,  weighing  thirty-nine  and  one-fourth  pounds  i»er  bushel.  This 
^ould  be  about  fifteen  pounds  from  one.  Taking  into  consideration  the  fact  that  com- 
IDOD  oato  were  not  more  than,  half  a  crop  in  this  section,  and  would  not  weigh  more 
jJ*o  twenty-eight  pounds  per  bushel,  I  think  tho  Excelsior  promise  well.  The  only 
^*^t  I  have  noticed  is  their  liabUity  to  lodge. 

lo  Sullivan  County  the  yield  was  forty-five  bushels. per  acre;  straw- 
oae  toil. 

^h  Cecil  County,  Maryland,  the  Excelsior  grew  tho  tallest,  weighed 
1*^  liiost  per  bushel,  and  gave  the  greatest  yield  of  all  varieties  tried, 
"Inning  earlier  by  a  week.  Our  correspondent  considers  them  the  best 
Quality  of  oats  for  that  section. 

^^  Fauquier  County,  Virginia,  on  clay  and  gravel  soil,  the  yield  per 
r^  is  stated  at  fifty  bushels :  weight  per  measured  bushel,  twenty-six 
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The  secretary  of  the  Farmer^s  Club  of  Peoria  County,  DliiM 

The  Excelsior  oats  sent  me  two  years  ago  are  beginning  to  attract  morA 
than  any  oats  ever  grown  bere.    They  witnstood  tbo  blighting  of  drought : 
weU.    They  havo  passed  through  two  extremes  of  wet  and  diy,  and  if  U» 
season  is  such  as  the  majority  of  farmers  anticipate,  a  very  fruitml  year,  the 
teristics  will  have  been  fully  tested. 

Mr.  Edward  H.  Knight,  of  Logan  County,  Ohio,  bears  the  fi 
testimony  as  to  the  value  of  this  variety  of  oats : 

About  three  thousand  bushels  of  Excelsior  oats  have  been  raised  in  my  vi( 
year  from  the  procee^ls  of  the  package  you  sent  me  a  few  years  ago.  They  a 
wei|fh  well,  and  the  straw,  cut  in  time,  is  abundaut  A^d  excellent,  and  of 
additional  value. 

A  farmer  in  Tuscaravras  County  raised  seventy  bushels  j>ei 
the  season  of  1870,  with  no  falling  off  in  weight. 

Mr.  A.  S.  Hatch,  of  Richland  County,  Wisconsin,  states  that 
celsior  oats  weighed  filty  pounds  per  bushel.    He  pronounces 
be  the  best  ever  introduced  in  that  section. 

A  Jefferson  County,  Kentucky,  correspondent  says  that  ^i 
of  Excelsior  yielded  sixty-seven  pounds  of  oats  much  supeiio 
other  variety  with  which  he  is  acquainted,  especially  in  stre 
straw,  which  kept  them  standing  until  harvested,  and  plum] 
grains,  which  more  nearly  resemble  barley  grains  than  those  of  t 
narj^oats.  In  Marion  County,  Oregon,  these  oats  are  pronounc 
rior,  and  well  ada])ted  to  the  climate.  They  ripen  ten  to  fourte 
earlier  than  other  varieties,  and  the  yield  excels  in  quality  an 
tity. 

Mr.  S.  S.  Fenn,  of  Nez  Perces  County,  Idaho,  states  that  he : 
a  quantity  of  Excelsior  oats  in  ISGO'  for  distribution,  and  a 
planted  late  in  the  season,  they  proved  to  be  a  very  great  impn 
upon  the  old  varieties.  Mr.  J.  P.  Schepter,  at  Lake  Moha,  ( 
miles  from  Lewiston,  sowed  on  the  1st  of  June  two  and  a  half 
and  harvested  one  hundred  and  seventy-nine  pounds.  In  18701 
the  one  hundred  and  seventy-nine  pounds  upon  two  acres  of 
and  harvested  one  hundred  aud  ninety-four  and  a  half  bushels 
ing  forty-nine  pounds  to  the  bushel.  The  ground  was  irriga 
special  pains  were  taken  with  the  crop.  Another  farmer  sowed 
quantity  in  18G9,  from  the  product  of  which  in  1870  he  sowed  s 
and  harvested  seventy -nine  aud  a  half  bushels,  weighing  fo 
pounds  to  the  bushel.  The  crop  was  raised  on  high  and  dry 
without  irrigation.  This  correspondent  states  that  of  the  comm( 
ties  raised  in  that  section,  sixty  bushels,  weighing  thirty -four  jh 
the  bushel,  have  been  considered  an  excellent  yield  when  raised 
irrigation. 

WHITE  SCnoNEN   OATS. 

*  This  variety  of  oats,  imported  from  Germany  by  the  Departm 
•first  distributed* in  1868,  continues  to  bo  a  favorite  in  many  sec 
the  country.  In  Penobscot  County,  Maine,  a  quart  sowed  in  1869 
at  the  rate  of  forty  bushels  per  acre,  weighing  thirty-eight  ponn< 
bushel.  In  1870  the  yield  was  forty -eight  bushels  per  acre,  and 
forty -one  pounds  per  "bushel.  In  Belknap  County,  New  Hampsl 
quart  yielded  one  and  one-eighth  bushel  of  good  heavy  grain. 

A  Macon,  Georgia,  correspondent  says  the  white  Schonen  did 
bly  well,  but  they  are  subject  to  rust,  and  therefore  not  bo  sui' 
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hat  section  as  oats  known  as  rust-proof.    Mr.  W.  Spillman,  of  Clarke 
[3ounty,  Mississippi,  writes : 

I  sowed  fonr  ponnds  of  white  Schonen  oats  on  oue-nintb  of  an  acre  of  land  fertilized 
with  ten  bushels  of  cotton-Hoed.  The  soil  was  flat,  pine- wood  land.  Yield,  four  bush- 
els, weighing  a  little  over  forty  ponnds  to  the  bushel.  I  think  the  yield  would  have 
been  one-third  more  but  for  the  frequent  heavy  rains  at  tue  time  the  oats  wero  in 
bloonL.  Some  rust  appeared  on  the  blades.  The  straw  was  bright  and  smooth.  I 
oelieTe  these  will  prove  good  oats  for  this  part  of  the  State. 

In  Ashland  County,  Ohio,  one  pint  of  white  Schonen  yielded  two  and 
a  half  bushels  on  four  square  rods,  being  at  the  rate  of  one  hundred 
bushels  per  acre.  The  two  and  a  half  bushels  sowed  in  1870  yielded 
one  linudred  and  one  bushels.  They  are  Jiighly  prized  in  that  portion 
of  the  State. 

In  Orange  County,  Indiana,  this  variety  yielded  at  the  rate  of  fifty 
bushels;  heads  long  and  straw  very  stout.  In  Carroll  County,  one 
quart  sown  broadcast  on  sandy  clay  soil,  produced  forty-six  pounds  of 
extra  oats. 

An  average  yield  of  sixty  bushels  per  acre  is  reported  from  Lancaster 
Coanty,  Pennsylvania.  Allamakee  County,  Iowa,  reports  a  yield  of 
eight  hundred  and  ninety-seven  bushels  from  thirty  bushels  planted ; 
weight  of  grain,  forty  pounds  to  the  bushel. 

A  correspondent,  writing  from  Cottage  Home,  Lincoln  County, 
Nebraska,  states  that  ho  sowed  one-half  gallon  white  Schonen  oats, 
broadcast,  on  the  15th  of  March.  The  soil  was  sandy,  with  yellow  clay 
bottom.  No  manures  were  used.  Yield,  one  bushel  of  clean  grain  and 
thirteen  sheaves  of  straw ;  weight  of  grain,  forty-three  and  one-quarter 
pounds.  It  was  sown  too  late  for  the  climate  and  season,  and  was 
somewhat  injured  by  rust.  This  variety  yielded  42  per  cent,  better 
than  the  Swedish,  47  per  cent,  better  than  the  Norway,  and  50  per  cent, 
better  than  the  common^black  oats.  They  grew  six  feet  high,  with  a 
beavy  foliage,  the  heads  averaging  seventeen  inches. 
A  Galveston,  Texas,  paper,  says : 

W©  have  before  iis  a  number  of  stalks  of  the  White  Schonen  oats,  grown  npon  Gal- 
veston Island,  which  measure  four  feet  in  length,  and  have  the  broadest  leaf  and 
heaviest  head  we  have  ever  seen  in  this  •grain.  It  is  further  remarkable  that  the 
^P^cinaens  before  us  are  from  seed  planted  on  the  14th  of  February',  and  were  ripe  for 
^tting  on  the  23d  of  May.  From  the  product  before  us,  wo  are  inclined  to  believe 
™*t  this  new  variety  of  oats  is  well  adapted  to  our  State  and  climate. 

Mr.  P.  z.  Palmer,  Shasta  County,  California,  sowed  a  pound  of  white 
ochonen  on  ^ood  ground,  one  rod  wide  by  two  rods  long,  or  at  the  rate 
of  eighty  pounds  to  the  acre,  and  reports  that,  although  they  suffered 
^luewhat  from  drought  which  prevailed  throughout  the  State,  the  yield 
^as  fifty-six  pounds,  or  one  hundred  and  twenty -four  and  four-ninths 
^^shels  to  the  acre,  weighing  thirty-six  pounds  per  bushel. 

This  variety  is  claimed  to  be  well  adapted  to  the  soil  and  climate  of 
^^^  Umpqua  Valley,  Oregon.  A  farmer  of  Douglas  County  states  that 
Jt^iiart  received  from  the  Department  yielded  thirty-live  pounds,  or  at 
^"C  rate  of  seventy  bushels  to  the  acre  5  weight,  fifty  pounds  to  the 

POTATO  OATS. 

These  oats  yielded,  in  Onondaga  County,  New  York,  under  unfavor- 
^hle  circumstances,  fifty  bushels  per  acre,  thirty-six  pounds  to  the 
^Ouhel.  In  Wabash  County,  Indiana,  they  yielded  well ;  weight,  forty- 
^ye  pounds  per  bushel,  although  somewhat  damaged  by  drought.  la 
*'lkhart  County,  from  a  second  sowing  of  one  quart,  twenty-one  quarts 
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were  raised,  at  the  rate  of  flfty-tbree  bushels  per  aci'e.  Other  oats  in 
similar  soil  yielded  forty  bushels  per  acre.  Favorable  aecoaiita  bavo 
beeu  received  from  other  sections  coucerning  the  value  of  these  oats, 
as  also  coiiceriiing  the  Surprise  oats. 

Mr.  Henry  li.  MczVfee,  farm  superintendent  of  the  University  of  Wis- 
consin, reports  as  follows  concerning  experiments  with  oats : 

White  Schoncn  oats  lod^jed  baclly,  but  prodncod  78.07  bn.shels  per  acre;  weight p« 
bashel,  30.r)0  iK)nu(Is.  This  wnja  the  largest,  yield  on  the  farm  this  year,  (1871,)  lod 
com]iai'es  witn  other  varieties  tested  as  follows.  Those  marked  with  a  (rtw  Vt 
varieties  distributed  by  tho  Department : 


Varieties. 


Wliite  Schoncn  * 

SurjiriHe  * 

CotniiHtii  white 

Baiiittflell  Norwny 

Whitw  Norway  **. 

PotJito* 

Bohemian,  (without  hnlli*) 


1 

Wcipht  nor 
biuihcl. 

BusheU  per 
acre. 

Per  cent  of 
grain. 

FveMttf 

30.50 

saoo 

34.  75 
32.  00 
Xi.  49 
34.  50 
40.50 

78.07 
7Dil2 
IV*.  25 
fin.  'J5 
SQ.9Z 
47.18 
30.30 

51 
39 
41 
36 
80 
16 

« 

• 

a 

• 

N 

n 

u 

■^ 

BARLEY, 

• 

Among;  the  several  varieties  of  barley  distributed  by  the  Department, 
the  Cbevalier  and  the  Thaiiet,  the  hitter  a  new  variety,  seem  to  have 
[fiveii  very  general  satisfaction.  Mr.  C.  EL.  Sweet,  of  Onondaga  County, 
New  York,  Siiya,  in  regard  to  two  varieties  tested  by  him : 

The  first  6axoiiy  barley  received  from  the  Department  was  planted  in  the  6P'l''|j[J* 
1870,  and  yiehlcd  thirty  IhihIiuIh  to  the  acre,  the  conditions  being  unfavorabla  JM 
priMluct  was  planted  in  tlie  Hprin;;  of  1871,  ami  the  yield  was  a  trillu  Ichh  than  nz? 
oushelH  i»er  acre.  **####  Qj^j  experiiueut  wltfl 

Chevalier  barley  was  niudo  precisely  the  same  as  with  the  Saxony :  the  yield  wauaHttto 
larger,  grain  a  sliado  better.  13arl«\v  raised  by  nie  heretofore  yielfls  about  forty  bnub*" 
per  acre.    Th(»  Cht^valier  [\)ok  the  premium  at  our  county  fair. 

In  Bremer  County,  Iowa,  the  Chevalier  yielded  at  the  rate  of  rix^y 
bushels  per  acre. 

In  Esmeralda  County,  Nevada,  the  Brewers' Delight  yielded  seventy- 
two  and  one-lialf  bushels  from  one  aere,  earefully  cultivated.  The  crop 
would  average  forty  bushels  to  the  acre.  A  eorresi)ondent  in  LasB^ 
County,  California,  says  that  the  Beardless  Barley  yielded  20  i>erceiA 
more  than  the  varieties  common  to  the  county. 

In  Wright  County,  Iowa,  Tbanet  barley  yielded  a  little  over  the 
average,  the  kernel  being  larger  and  finer  than  of  other  varieties.  ThiB 
variety  has  also  succeeded  well  in  Clayton  County,  and  a  cori*e8i)Ondent 
writing  from  Boone  County,  pronounces  it  superior  to  any  variety  ^^ 
raised  in  that  part  of  the  country.  In  Rocklan^  County,  Wisconsini 
this  barley  produced  a  crop  about  equal  in  quality  to  the  seed  sC"* 
The  product  in  Richland  County,  Ohio,  was  seventeen-fold,  notwithstano' 
ing  a  severe  drought. 

The  secretary  of  the  Farmers'  Club  of  Marion  County,  low.ij'iiotef^ 
yield  of  forty  bushels  per  acre  of  the  Chevalier,  and  thinks  that,  ^^^ 
proper  cultivation,  sixty  bushels  could  be  obtained.  He  adds  that  tW* 
barley  is  [)ronounced  superior  to  any  other  kinds  grown  there.  *^ 
Chemung  County,  New  York,  common  barley  weighed  forty-nine  pounu* 
per  bushel,  and  Saxonian  6fty-six. 

In  Woodford  County,  Illinois,  the  Saxonian  was  tried  on  four  kiu^ 
of  soil,  and  did  best  on  clay,  but  owing  to  drought  it  prodaced  oply  fc*^ 
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op.    It  is  said  by  the  correspondent  to  be  a  fine  variety  of  two-rowed 

u,  and  that  it  was  pronounced  by  an  experienced  brewer  to  be  very 

5rior  for  brewing  pur|K>ses.   In  Ottawa  County,  Michigan,  two  quarts 

lis  barley  produced  two  and  one-half  bushels.    It  ripened  early,  and 

>mmeuded  as  well  suited  to  that  climate.    In  Millard  County,  Utah, 

as  planted  late,  but  did  well,  beyond  all  expectation. 

^e  ap|)end  the  results  of  exi)6ri(neuts  on  the  central  farm  of  the 

Ivauia  Agricultural  College,  those  varieties  marked  with  a  star 

nig  been  distributed  by  the  Department.    The  plots  contained 

bth  of  an  acre  each,  excepting  the  two  numbered  535,  which 

ed  one  thirty -second  of  an  acre  each.    The  seeding  was  at  the 

01  one  bushel  per  acre : 

523.  Probaticr* — Sowd,  April  23;  cut,  July  24;  lioused,  August  5.  Product  in 
,240  ponnds;  in  grain,  TOf. 

W4.  Saxanian* — Stiwn,  April  23;  cut,  July  15;  lioused,  August  5.  Product  in 
,  i^yO  pouudn;  io  grain,  64. 

525.  CMHiuon  faur-rowed, — Sown,  April  23 ;  cut,  July  10 ;  housed,  August  5.  Pro- 
iu  straw,  390  pounds;  in  grain,  122^. 

55i6.  L.  E.  Rottimjham, — Sown,  Apnl  25;  cut,  July  23;  housed,  August  5.  Pro- 
iu  straw,  240  pounds;  in  grain,  49.  •         • 

527.  Goldtni  mrion  sef4, — Sown,  AprU  23 ;  cut,  August  1 ;  housed,  August  5.  Pro- 
iu  straw,  MO  |M)uudB;  in  grain,  96. 

528.  Cheralier.'Sovm,  ;  cut, ;    housed,  .    Product  in  stra^w,  290 

1»;  in  grain,  109. 

5fc.  f  *2V</  fear/f y.— Sown,  May  11 ;  out,  August  1 ;  housed,  August.  15.  Product 
ttw,  33  iMMindH;  in  grain,  9. 

5:J6.  i  G-Wd  6ar^^.— Sown,  May  11 ;  cut,  August  1 ;  housed,  August  IG.  Prodact 
ftw,  36  poundH;  in  grain,  8. 

529.  Brttvtrs'  Df light.* — Sown,  April  23;  cut,  July  2.'>;  housed,  August  5.  Pro- 
iuBtraw,  340  pounds;  in  grain,  113. 

VEGETABLES. 

urns  of  results  of  experiments  with  vegetable  seeds,  sent  from  the 
tnient,  have  been  made  from  nearly  all  parts  of  the  country.  A 
examples  only,  however,  are  selected  from  the  mass  reported. 
a/«. — A  correspondent  in  Tusoola  County,  Michigan,  reports  the 
y  Kachel  bean  a  valuable  acc|uisition.  Another,  in  Greenville,  Ala- 
^  descri  bes  i  t  as  the  finest  bearer  he  ever  saw.  He  uSed  them  for  eight 
^8  in  successioD,  from  the  planting  of  one  package  of  seed.  The 
cb  bean  bears  well  in  Texas,  and  is  fit  for  the  table  in  six  weeks 
planting. 

Uampton,  Virginia,  the  Concord  horticultural  bean  proves  second 
e  Lima  only.  In  Minneapolis,  Minnesota,  Fulmer's  forcing  bean 
tra  eaily  and  extra  good.  The  Feejee  is  a  coarse,  hardy  variety, 
prolitie,  and  stands  summer  heat  admirably.  Negro  beanS,  planted 
1  ti7,  in  Dover,  Kansas,  were  fit  to  cook  June  20,  The  correspond- 
>n)nounces  them  the  best  beans  he  ever  saw.  In  Richland  County, 
H)nsiii,  the  Atricau  black  beans  were  extraordinarily  prolific;  every 
t  being  loaded  down  with  [)ods. 

«^. — The  Bassauo  and  dat  Egyptian  beets  have  been  reported  on 
^cibly  from  many  sections,  Dewar's  beet  is  pronounced  very  good. 
ingel  Wiirzel. — In  Jackson  County,  Iowa,  many  single  roots  weighed 
tytbur  pounds  each.  The  University  of  Wisconsin  reports  them 
Urge,  but  very  smooth.  In  Lake  County,  Minnesota,  they  were  a 
idid  crop;  many  tried  them,  and  all  were  well  ideased.  In  Damn- 
U)Quty,  Viigiuia,  long  blood,  extra  early,  Bassauo,  and  Carters 
^  oval-shaped  mangold  beet,  all  grew  well  and  appear  to  be  weU 
>ted  to  this  climate. 
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Cabbage. — Tho  cocoa-nut  cabbage  in  Jackson  County,  Ohio,  is  w 
to  be  extra  fine ;  good  to  use  August  20.  In  Eiley  County,  Kj 
heads  grew  solid  and  small ;  and  in  Minneapolis,  Minnesota,  toe 
very  hard  and  good.  Brunswick  cabbage  in  Bastrop,  Louiai 
doing  finely,  some  of  the  heads  "weigh  eight  to  ten  pounds,  anc 
the  winter  well."' 

Corn.— The  Peruvian-  Caraqua  corn  proved  worthless,  exc 
stalks,  in  Virginia,  Texas,  Kentucky,  and  South  Carolina.  The  Ei 
Sugar-corn  produced  the  earliest  roasting-ears  in  Boyle  County 
tucky.  The  correspondent  writes  that  he  had  corn  to  eat  the 
July,  a  very  unusual  thing  in  that  latitude.  In  Tuscola,  IVDch 
grew  finely  and  was  usually  good  in  quality. 

Celery, — Seely's  Leviathan  White  Celery  is  pronounced  a  splen 
riety  for  the  climate  about  Saint  Louis,  Missouri. 

Cucumber, — New  Jersey  hybrid,  planted  April  20,  in  Hampton,  V 
was  ready  for  the  table  July  1,  uniform  in  size  and  of  excellen 
ity.    In  Liberty  County,  Georgia,  it  grew  to  a  very  great  size,  the 
measuring  fifteen  inches  in  length,  and  many  reaching  thirteen 
flavor  excellent. 

Lettuce, — Large  white  butterhead  lettuce  grew  finely  in  Clarke  ( 
Kentucky;  sown  March  11,  it  was  fit  for  use  April  20.  In  £ 
County,  Tennessee,  it  was  very  early  and  good,  but  failed  to 
In  Camden  County,  Georgia,  it  was  fine,  free  from  the  strong 
taste  of  other  curled  leaf  varieties.  In  Blount  County,  Alat 
proves  a  valuable  variety;  and  in  Lc  Roy,  Kansas,  it  is  pronoun 
best  ever  seen  there — tender  and  sweet. "  In  Shawnee  County,  1 
sown  April  3,  it  was  fit  for  use  May  7,  and  the  best  of  six  varieties 

Onions. — The  Madeira  onion  in  FamnLiier  County,  Virginia,  pro 
fine  growth,  very  delicate  in  taste.  In  Hamilton  County,  O 
early  red  onion  grew  very  large  from  seed,  larger  than  from  8< 
Strasburg  onion  did  not  do  so  well.  In  Queen  Anne  County,  Ma 
the  latter  variety  grew  three  inches  in  diameter;  and  in  Dallas < 
Iowa,  it  grew  very  large  and  matured  early.  In  Sullivan  Conn: 
nessee,  the  Danvers  yellow  matured  a  good  crop  of  fair  quality, 
not  keep  well.  Bulbs  as  large  as  a  tea-cup  were  made  in  Coryell  < 
Texas,  by  August,  from  seed  planted  in  March.  The  Deptfon 
produced  very  large  bulbs,  and  very  sweet,  in  Jefferson  County, 

Parsnips, — Highly  satisfactory  reports  concerning  the  Student 
have  been  received  from  Iowa,  Wisconsin,  ]\Iaine,  Connecticut 
Carolina,  and  other  States. 

Opium  poppy, — The  University  of  Wisconsin  reports  a  yield  ( 
hundred  and  six  and  two- thirds  pounds  of  seed  to  the  acre.  No 
was  made  at  collecting  opium.  In  Sonora  County,  California, 
periment  was  a  success,  so  far  as  establishing  the  fact  that  th 
poppy  will  grow  and  do  well  in  that  part  of  the  countiy; 
correspondent  expresses  the  opinion  that  the  high  price  of  laboi 
itornia  may  prove  an  effectual  barrier  to  its  cultivation. 

Pea«.— Carter's  first  crop  ripened  for  use  two  weeks  earlier  thf 
varieties,  in  De  Loz,  Nebraska;  and  in  Franklin  County,  Sout 
Una,  they  produced  a  fine  crop.  In  Brook  Haven,  Mississippi,  t 
pronounced  sl  splendid  variety,  two  weeks  earlier  than  others. 
Excelsior  manowfat  peas  a  correspondent  in  Leetown,  Virgin: 
"  Only  superlatives  can  describe  its  excellencies."  In  Knox  Con; 
nois,  planted  April  17,  they  were  ready  for  use  June  22 ;  not  quite 
as  oixlinary  marrowfats,  but  superior  in  flavor.  American  Tom  Thu 
were  prolific  and  tf  excellent  quality  in  Lancaster  County,  Penns 
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fs  Little  Gem,  very  early  in  Tamworth,  Kew  Hampshire^ 
in  eight  weeks  from  planting;  good  yield.  Champion  of 
p  was  superior  in  flavor  to  any  other  for  table  use  in  Dutch- 
'j  New  York.  Veitch's  Perfection  matured  in  Jefferson 
Lttusas,  about  the  same  time  as  the  common  varieties;  grew 
9  and  of  superior  quality.  In  Sullivan  County,  New  York, 
tated  to  be  the  best  ever  known  there,  yielding  two  crops  in 
ind  in  product  and  quality  better  than  other  varieties. 
». — In  Tuscola,  Michigan,  the  Tilden  tomato  proves  especially 
.  The  General  Grant  tomato,  a  fine,  large,  and  smooth,  and 
y  variety,  maintains  its  excellence  wherever  tried.  It  is  a 
er,  and  superior  in  quality.  The  French  seed  tomato  proves 
oTe  flavor,  but  small ;  in  many  respects  it  resembles  the  Tilden. 
. — A  Georgia  correspondent  writes  that  Carter's  improved 
l)rid  purple  excelled  all  varieties  he  has  ever  grown.  Some 
^  attained  a  diameter  of  six  inches,  the  tops  covering  a  diam- 
ree  feet.  This  is  considered  the  most  desirable  variety  for 
de.  The  Yellow  Dutch  and  Carter's  globe  for  fall  sowing  did 
ter's  white  six  weeks  turnip  grew  very  good  and  sweet  in 
bounty,  Georgia.  Carter's  improved  hardy  Swede  was  also 
larger  than  the  other  varieties.  This  variety  proved  satis- 
many  sections  from  which  reports  have  been  received. 

EGYPTIAN  COTTON. 

>ear  1866,  the  Department  received  through  Mr.  Hale,  then 
:he  United  States  at  Alexandria,  a  supply  of  Eg3T)tian  cotton* 
he  purpose  of  testing  its  adaptability  to  the  soil  and  climate 
:on-^owing  regions  of  this  country.  It  will  be  seen  by  the 
experiments  that  thorough  tests  have  been  made  in  most  of 
i-producing  States.    The  results,  however,  have  not  been 

From  the  black,  naked  seed,  and  the  general  appearance  of 
it  appears  to  bo  a  species  of  the  sea  island  cotton,  finer  in 
d. longer  in  staple  than  the  common  upland,  but  not  so  fine 
5  as  the  true  sea  island. 
:  no  experimenter  has  noted  the  Egyptian  as  superior  to  the 

usually  grown  in  this  country,  but  several,  on  the  other 
jribc  it  as  essentially  inferior. 

y  County,  North  Csirolina,  this  cotton  grew  thriftily,  forming 
;h  bush,  full  of  yellow  blossoms  and  a  deeply  divided  foliage, 
ained  green  when  everything  ^Ise  around  it  was  withering ; 
3r  varieties  had  yielded  nearly  all  their  crop,  the  abundant 
e  Egyptian  cotton  hung  green  05  the  stalk.  Only  a  few  bolls 
ly  ripe,  amid  a  large  proportion  of  faulty  and  decaying  ones. 
tVipeued  yielded  a  long  snow-white  lint,  finer  than  silk,  out 
being  picked  by  hand,  the  women  spun  a  very  slender  thread, 
uch  previous  preparation.  The  bolls,  though  numerous,  were 
an  those  of  the  other  varieties,  and  contained  but  three  par- 
thc  boll.  The  contents  of  one  hundred  bolls  were  one-fourth 
m  the  product  of  the  same  number  of  other  kinds.  In  Chowan 
grew  beautifully,  but  was  at  least  fifteen  days  later  than  other 
und  did  not  bear  more  than  one-third  as  much  as  the  Peeler 
n  Duplin  County,  did  not  yield  one-f«urth  as  much  as  ordi- 
m.    Craven   County,  not  profitable,  unless  it  will    sell    for 

0  per  cent,  more  than  ordinary  cotton.    Hertford  Coanty, 

1  to  the  climate.    Newbem  County,  valueless  as  a  field  crop. 
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Bandolpb  County,  on  mulatto  clay  soil,  twelvehundred  feet  above  thi 
tbo  plant  grew  three  to  blx  feet  high,  with  the  average  number  of  boiu 
bloom,  yellow ;  bolls  smaller  than  those  of  common  variety,  and  incline 
to  be  long  and  tapering;   lint  of  rather  yellow  tint,  but  very  i 
planted  earlier  it  might  do  better.    Gaston  County,  stood  the  dri 
better  than  other  varieties,  i^maining  green  and  fresh,  while  o 
were  dying.    In  Guthrieville,  South  Carolina,  it  fruited  well  and 
the  drought,  but  the  fruit  was  entirely  too  late.      Wilkinson 
Georgetown  Counties,  it  developed  no  advantages.    Barnwell  Goudr 
stalks  grew  large  before  making,  but  it  makes  rapidly  and  gt 
in  the  dryest  season,  when  other  cotton  ceases  to  grow  or 
its  bolls;  it  is  the  last  to  be  attacked  by  the  cotton- worm;  a  si 
patch  yielded  at  the   rate    of  one   and  a  half   bales  t6  the      i 
In  Walton  Coanty,  Georgia,  it  is  deemed  of  little  value,  the  fruit  I 
entirely  too  small  and  too  late  to  mature.    Butts  County,  declanxi « 
be  a  poor  variety  of  sea  island  cotton,  not  adapted  to  the  kitl 
Macon  County,  it  proved.almost  worthless,  yielding  les^  than  fifty  p( 
on  land  that  would  produce  six  hundred  to  seven  hundred  pounds  of  ( 
mon  cotton.    Wilkinson  County,  unsuited  to  the  climate ;  the  growu 
was  equal  to  that  of  other  cotton,  but  the  yield  was  very  poor.    Ji 
County,  a  failure.    Burke  County,  it  produced  a  fine  staple,  dok  i 
would  not  pay  to  cultivate.    Harris  County,  a  fair  staple,  but  did  no 
fruit  well ;  bolls  small ;  about  half  a  crop.    McDuffie  County,  did  no 
yield  tweu  ty  pounds  of  lint  per  acre  where  Prolific  will  yield  four  handr 
pounds.    Stewart  County,  all  the  plants  fine;  some  yielded  well,.ot 
very  little  fruit.  •  In  Clarke  County,  Mississippi,  it  is  found  unsaiteui 
the  climate,  the  season  being  too  short.    Kemper  County,  the  leaf  gre^ 
large  and  the  flower  yellow,  but  the  plant  waa  too  stsilky,  and  bore  vcr 
little  fruit.    Winston  Couuty,  Mississippi,  thi'ee  weeks  l^ter  than  o 
mon  cotton  ;  too  late  for  bolls  to  mature.  *  Coahoma  County,  a         ' 
Clarke  and  Holmes  Counties,  not  suited  to  the  climate.    Newton  v 
ty,  stalks  would  have  grown  fifteen  feet  high  bad  they  not  been  1 
to  hasten  maturity  ;  lint  of  extraordinary  leugth,  strength,  and  fin 
Bolivar  Couuty  correspondent  thinks  if  checked  four  feet  •each  way  ^ 
would  produce  well,  not  grow  so  tall,  and  have  more  branches.   'Si 
Orleans  and  Memphis  cotton  merchants  pronounce  the  lint  fine,  butsa 
that  it  cauDot  be  ginned  on  common  gins,  as  they  cut  the  lint  badly.  I 
Clarke  County,  Alabama,  it  is  too  late,  and  not  nearly  so  prolific  as 
common  cotton.    Calhoun  County,  a  failure.    liandolph  Couuty,  < 
well,  considering  the  drought;  stalks  five  to  six  feet  high,  averagip 
twenty  bolls  each;  common  cotton  two  to  three  feet  in  height    1 
Rapides  Parish,  Louisiana,  in  one  trial  it  dcveloj^ed   no  real  valfl 
East  Feliciana  Parish,  comparatively  worthless.     Carroll  Parish,  c 
poor  land  it  stood  the  drought  without  losing  a  single  boll ;  on  ri( 
land  it  grew  very  rank  and  averaged  one  hundi*ed  bolls  to  the  stalk,  bi 
they  were  too  late  to  open.    Saint  Mary's  Parish,  it  grew  tall,  straigt 
aud  very  still';   blossoms  lai'ge  and  numerous.    Brown  Parish,  stajJ 
\  ery  much  like  sea  island ;  an  excellent  quality  of  cotton.    In  Philhl 
County,  Arkansas,  the  growth  was  luxuriant,  so  rapid  that  the 
stalk  was  topped ;  it  formed  well ;  no  squares  or  forms  putting  ofl'  as  * 
other  cotton;  lint  very  fine;  while  others  in  the  vicinity  think  it  a& 
ure,  this  correspondent  does   not,  as  yet.      La  Fayette  County,  p< 
fectly  satisfactory;  yielding  an  abundant  staple,  long,  fine,  and  silb 
In  Dinwiddle  County,  Virginia,  it  bloomed  too  late;  no  bolls  opeiiii 
before  December. 
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^Tuit  prodaotioD  in  the  South  for  market  is  a  subject  of  special 
Wio  interest,  whether  considered  as  a  source  of  food  supply  to  our 
3wing  population,  or  as  a  promising  diversification  of  the  agricultural 
I      ry  of  that  region.     The  remarkable  results  that  have  sprung 
superficial  and  imperfect  culture,  in  many  cases,  demonstrate  a 
adaptation  of  soil  and  climate  for  this  branch  of  agricultural 
prise,    and    for    a  large    and    varied    production    of  the   most 
nerative  character.    The  development  of  these  resources  is  import- 
to  the  whole  country,  and  especially  to  that  portion  of  the  Union 
y  devastated  by  civil  war.    The  subject  has  occupied  the  special  at^ 
iwon  of  this  Department  for  several  years,  and  efforts  have  been  made 
collect  reliable  facts  illustrating  the  actual  status  and  the  capabilities 
southern  frui^cultttre.    Circular  letters  have  been  addressed  to  all 
»  fruit-culturists  in  the  South  whose  names  and  localities  could  be 
ie     ined,  requesting  specific  information  in  regard  to  their  individual 
prises.   The  result  of  this  effort  has  been  the  accumulation  of  a 
s  of  local  facts  in  regard  to  the  culture  of  different  kinds  of  fVuit, 
I  which  it  is  proposed  to  select  points  of  marked  interest.    Some 
r  correspondents  appear  to  have  misunderstood  the  purpose  of  our 
[jx\    s,  and  instead  of  sending  specific  replies,  have  returned  elaborate 
ises,  of  which  we  are  able  to  make  but  a  limited  use.    It  would  give 
pleasure  to  publish  some  of  the  more  valuable  of  these  contributions, 
t  the  pressure  lif  matter  upon  the  space  of  this  report  will  permit 
ly  a  brief  risumd, 

Delaware. — In  this  State,  our  reports  show  a  great  preponderance 

1  culture.    In  Kent  County  alone,  according  to  the  statement  of 

hfgular  correspondent,  Mr.  Hayes,  of  Dover,  there  are  10,G00  acres 

^  in  fruit  trees,  mostly  peach.    Apple  culture  dat^s  ^ack  to  a  very 

ly      iod.    Pear  culture  has  become  common  only  within  five  or  six 

.    it  is  estimated  that  800,000  peach  trees,  20,000  apple  trees,  and 

MmO  pear  trees  are  in  full  bearing.    The  average  yield  of  peach  trees, 

ted  sixteen  to  twenty  feet  apart,  is  about  one  hundred  baskets  per  acre, 

times  rising  to  five  times  that  amount.    Of  the  crop  of  1871, 900,000 

t«  were  shipped  to  outside  markets.    Apple-culture  appears  to  be 

ning.    For  several  ye^rs  this  fruit  has  not  matured  well,  and  the 

)le  of  the  county  have  been  obliged  to  supply  themselves  with 

5r  fruit  from  the  North.    The  losses  of  fruit,  from  insects  and 

*wt,  are  estimated  at  an  average  of  25  per  rent.    The  most  profitable 

:et  varieties  of  peaches  are  Troth's  Early,  Mountain  Rose,  Early 

orK,  Old  Mixon,  and  Crawford's  Early.    It  is  found  that  old  varieties, 

ly  great  favorites,  have  of  late  years  dechned  in  productiveness, 

-uat  other  varieties  have  superseded  them. 

JProm  Sussex  County  we  have  a  report  of  the  very  large  fruit  farm  of 

s^-Governor  William  H.  Ross,  near  Seaford,  embraciug  275  acres  Of 

^8,  mostly  in  bearing.     From  1,800  bearing  trees  an  average  crop  of 

}^y  bushels  per  acre  is  secured,  realizing  from  first  purchasers  about 

NjHK)  per  annum.    These  are  chiefly  peach  trees,  twenty  feet  apart. 

Weh  fail  about  every  alternate  year  from  frosts.  The  apple  trees  yield 

Wl  crop  once  in  two  years,  bearing  about  a  third  of  a  crop  in  alter- 

^^  years.    The  pear  crop  is  pretty  sure,  failing  about  once  in  ten 

5.    A  small  vineyard  of  two  and  a  half  acres  and  2,600  vines  pro- 

about  two  and  a  haLf  tons  of  grapes  per  acre,  worth  at  the  vine- 
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yard  about  0  ceuts  a  pound.  These  vines  are  seven  years  old  and  ooo- 
sist  of  thirty  varieties,  mostly  Concords  and  Ives's  Seedlings.  Th6lo» 
of  fruit  avera;?es  about  33  per  cent,  per  annum. 

Maeyland. — The  largest  fruit  enterprise  reported  from  Maryland  i« 
that  of  0.  P.  Morton  &  Co.,  on  Chester  Eiver,  in  Queen  Anne  County, 
Eastern  Shore.  This  tract  of  1 ,200  acres  was  purchased  12  years  ago  at 
$14  per  acre.  The  senior  partner,  who  lately  retired  from  the  firm,  dis- 
posed of  his  interest  on  the  basis  of  $80  per  acre.  There  are  100,OW 
bearinp:  peach  trees  in  the  orchard,  the  crop  of  which  nets  annually  be- 
tween 820,000  and  830,000.  A  larp:e  proportion  of  the  fruit  is  canned,' 
biit  heavy  shipments  of  fresh  peaches  are  made  daily  during  the  fruit 
season  to  Baltimore  and  Philadelphia. 

The  prolits  of  peach  culture  in  this  countj'  are  variable.  Mr.  Willinn  . 
H.  Jacobs,  of  Centrcville,  states  that  his  peach  trees  in  1870,  then  in 
their  second  year's  bearing,  averaged  three  pecks  per  tree,  and  yielded 
a  net  profit  "of  8140  per  acre.  Last  season  the  average  crop  wasa 
bushel  per  tree,  but  the  net  profit  was  cut  down  to  822  per  acre  by  the 
immense  general  crop  and  by  the  unusually  early  ripening  and  rapid' 
decay  of  the  fruit.  The  season  for  medium  and  late  petiches  was  re- 
duced from  six  weeks  to  four,  the  fruit  ripening  in  too  quick  succession. 
The  fluctuation,  however,  has  not  greatly  discouraged  the  pea(^  cul- 
ture. The  small  stock  of  canned  fruit  on  hand  and  the' late  rise  in 
prices  indicate  an  expanding  market.  There  are  about  300,000  bearing 
trees  in  the  county  and  200,000  trees  not  yet  in  bearing.  They  are  gen* 
erally  planted  twenty  feet  apart.  Of  market  varieties  the  earliest  is 
Hale's  Early,  which  is  somewhat  uncertain  from  its  tendency  to  rot 
Troth's  Eaily,  largo  Early  York,  Crawford's  Early  and  Late ;  and  such 
others  as  atibrd  a  regular  succession  are  generally  planted.  In  pear 
culture  the  tendency  now  is  to  rely  upon  a  few  good  varieties,  such  as 
the  Bartlett,  Seckel,  Duchesse,  &c.  The  straw  berry -growers,  tired  d 
the  market  fluctuations,  induced  a  regular  fruit-canner  to  establi^  hlin- 
self  in  the  neighborhood.  He  now  pays  G  cents  per  quart  for  the  fruit 
through  the  season,  enabling  the  giowcrs  to  realize  from  8150  to  1200 
per  acre  clear  profif.  The  area  planted  in  strawberries  has  consequentily 
increased.    Wilson's  Albany  constitutes  two-thirds  of  the  present  ctOf* 

Dr.  E.  A.  Yannost,  of  Hauesville,  Kent  County,  on  the  Eastern  ShoNy 
states  that  about  ouetii'th  of  that  county  is  devoted  to  peachtreM 
planted  at  the  rate  of  about  120  trees  per  acre,  and  averaging  a  box  aw 
a  half  of  fruit  to  the  tree.  The  net  price  per  box  realized  by  the  grower 
is  40  cents,  giving  a  profit  of  about  837  per  acre.  Hale's  Early  \M  not 
pay,  as  it  generally  rots  badly  and  does  not  mature  well  at  any  tioOi 
Peach  culture  was  not  very  profitable  in  this  county  in  1871. 

Mr.  Samuel  Yannost,  of  the  same  locality,  has  2,500  trees  in  bearing) 
on  20  acres,  planted  in  the  spring  of  1859.  Ue  marketed  last  year  3,000 
bushels,  at  50  cents  per  bushel,  clear  of  all  expenses.  A  neighbor  gath- 
ered 600  bushels  from  a  single  acre.  Injuries  to  fruit  were  very  slight 
The  best  market  varieties  are  Startt's,  Crawford's  Early,  Troth's  ESy» 
Stump  the  World,  Melocoton,  &c. 

Mr.  E.  P.  Janvier,  of  Still  Pond,  Kent  County,  has  120  acres  of  peach 
trees,  planted  twenty  feet  apart,  all  in  bearing.  He  finds  that  good 
trees,  five  to  twelve  years  old,  average  about  100  bushels  per  acre,  ^^ 
he  states  the  average  net  price  to  the  grower  to  be  30  to  40  ceuts  pe' 


SOUTHERN  FEUIT-GROWINa  FOR  MARKET.  145 

e.  Of  marketable  varieties,  he  recommends  that  5  per  cent,  of  the 
lard  be  planted  in  each  of  the  following  varieties:  Hale's,  Troth's 
ly,  Crawford's  Early,  Early  York,  Reeves'  Favorite,  Harker's  Seed- 
,  Stamp  the  World,  and  Free  Heath,  and  almost  10  per  cent,  each 
M  liixon  Free,  Crawford's  Late,  Ward's  Late  Free,  Eed  Smock,  and 

b  Cling. 

5.  H.  Williams  &  Brother,  Huntington,  Calvert  County,  have 
u  p     jh-trees,  planted  in  1866,  producing  in  their  second  year  of 

tig  (1871)  100  bushels  per  acre.    The  two  crops  averaged  8900 

The  loss  from  insects,  disease,  &c.,  has  been  about  1  per  cent. 

u      [uarket  varieties  are  about  the  same  as  those  above  enumerated. 

three  years  the  orchard  was  cultivated  in  tobacco.    Every  tree  is 

y  wormed  and  pruned  with  great  care.  In  1870,  1,000  boxes  of 
.  were  delivered  at  the  water's  edge,  at  $1.60  per  box,  giving  a 
return  of  $1,400  on  12  acres.  The  large  crop  of  1871  caused  a 
3  amount  of  fruit  to  be  left  on  the  trees.  The  net  return  of  that  year 
$400  upon  800  boxes.  The  fruit  is  of  the  best  quahty,  and  com- 
ds  better  prices  than  the  Eastern  Shore  peaches, 
r.  Henry  Stabler,  of  Sandy  Spring,  Montgomery  County,  finds  the 
Mixon  Free,  Crawford's  Late,  and  Smock  Free  the  best  market 
hes,  averaging  about  2  bushels  per  tree.  Of  apples  he  prefers  the 
te  Spice,  Cornell's  Favorite,  Summer  Queen,  &c.  Of  pears  the 
Jett  and  Duchesse  d'Angoul^me  are  the  most  desirable.  Of  grapes 
Concord  is  the  only  variety  that  will  pay  expenses.  Grapes  usually 
g  but  4  cents  per  pound  at  the  vineyard.    The  borer  is  the  only  insect 

does  any  damage  to  peach  trees,  destroying  an  orchard  about 
y  ten  years  unless  extraordinary  care  is  taken.  Pears  are  seldom 
red  by  insects,  while  frequently  three-fourths  of  the  apple  crop  is 
fix)m  their  ravages. 

.  W.  J.  Scotiekl,  of  the  same  locality,  loses  from  insects  almost  one- 
tt  of  his  pear  crop  each  year,  while  his  apples  are  but  slightly  affected, 
peach  trees  live  but  seven  or  eight  years.  His  best  market  pears 
the  Bartlett,  Lawrence,  Beurr6  d'Anjou,  Duchesse  d'Angoul^me  and 
eel. 

pple  culture  is  the  most  flourishing  branch  of  fruit-growing  in  Bal- 
ffe  County.  Mr.  C.  Gingrich,  of  Reisterstown,  has  400  trees  upon 
acres.  The  best  varieties  are  winter  apples,  such  as  the  Baldwin, 
efleur,  Fallawatcr,  &c.  Summer  apples  do  not  pay  expenses.  Gk)od 
»r  varieties  bring  $1.50  to  $1.75  per  bushel.    Ho  averages  90  to  100 

\  per  acre.    The  apple-borer  is  troublesome.    The  trees  should 

)t  free  from  grass,  well  scraped,  and  washed  with  strong  soap-suds, 
mch  sulphur  has  been  mixed. 
I  crape  culture  Mr.  G.  H.  Mittnacht,  Pikesville,  Baltimore  County, 

3  11,000  vines  planted  on  16  acres,  the  results  of  which,  so  far, 

3  Deen  very  encouraging.    The  yield  of  1871  was  "  enormous,"  the 

8  being  very  large.    Some  Concord  bunches  weighed  one  pound 

uunces,  and  averaged  over  one  pound  each.    He  sold  about  2,500 

ads  of  Iruit  at  10  cents  per  pound,  and  made  1,500  gallons  of  Clinton 

Oouconl  wine.    He  closely  watched  the  insects  and  carefully  pro- 

l  the  birds.    No  indications  of  rot  were  seen,  and  but  slight  symp- 

)f  mildew,  after  arainfall  of  five  inches  in  August.    These  symp- 

vere  removed  by  cutting  away  the  superfluous,  unhealthy  leaves, 
admitting  air  and  light.    A  neighbor,  about  a  mile  distant,  lost  all 
Stapes  from  mildew.    Mr.  Mittnacht  trains  his  vines  after  Fuller's 
>r  system.    He  finds  the  Concord  the  best  market  grape. 
IB6INIA. — Mr.  G.  F.B.Leighton  has  an  extensive  pe-ar-orchard  near 

10  A 
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Norfolk,  Virgiuia,  iu  which,  it  is  claimed,  have  been  raised  the  1 
and  linest  pears  on  the  continent.    The  orchard  available  for  i 
ing  embraces  about  5,200  trees ;  another  orchard,  designed  more  | 
ticularly  for  experimental  purposes,  includes  about  1,000  tre^s.    Of  i 
former,  1,200  were  planted  in  the  winter  of  18CG-'67  ;  2,000  in  the ' 
ter  of  18C7-'()8 ;  2,000  in  the  winter  of  1868-'69,  in  a  clay  soil, 
laid,  at  the  depth  of  five  to  ten  feet,  with  sharp  sand,  siuki 
quicksand.    Dwarf  trees  are  planted  twelve  and  one-half  feet  apaii;  a 
way,  in  holes  three  and  one-half  feet  square  and  three  feet  deep. '' 
secure  perfect  drainage  a  post-auger  hole  is  bored  down  to  the  sa 
and  filled  with  oyster-shells,  about  a  bushel  of  the  shells  being  I 
in  the  bottom  of  the  large  hole.    Then  about  six  inches  of  fine^-c 
brush  (bard- wood)  are  added,  and  the  hole  filled  up  with  top-soil,  mil 
with  a  compost  of  muck,  woods  earth,  and  lime.    The  fresh  muck 
seasoned  with  a  small  quantity  of  salt.    In  planting,  the  bunch  att 
joining  of  the  quince  and  i)ear  stocks  is  placed  two  inches  below  1 
ground.    No  crops  are  allowed  in  the  orchard,  except  occasionally  1 
black  pea,  to  be  turned  under  as  a  fertilizer.    The  pear-tree,  whidi 
quires  a  rich  soil,  is  often  injured  by  the  presence  of  other  crops.    Stn 
berries  are  i)laced  by  Mr.  Leighton  at  the  head  of  the  list  of  "  p 
robbers."    tie  finds  that  the  energies  of  the  soil  must  be  given  cic 
sively  to  this  fruit,  or  the  culture  will  not  be  profitable.    He  avoids 
yard  manure,  but  supplies  bone  and  ashes  when  the  trees  come  ii 
bearing  for  fruit  food.    He  finds  the  following  requisites  for  succ 
culture  in  Eastern  Virginia : 

1.  Perfect  drainage. 

2.  Stilfest  clay  soil. 

3.  Proper  planting  of  the  trees. 

4.  Clean  culture. 

5.  fiealthy  trees,  which  can  be  had  of  responsible  nurserymen  dirt 
without  the  intervention  of  an  agent,  and  imparting  the  satisfactioE 
having  every  tree  true  to  name. 

6.  Timely  supply  of  proper  food,  for  growth  of  both  wood  and  f 

7.  Determination,  patience,  and  sufiicient  of  the  sacrificing  spini 
remove  all  fruit  until  the  tree  has  sufiicient  wood  to  sustain  it,  wit 
checking  the  wood  growth. 

8.  Judicious  i)runing,  (better  none  than  too  much.) 

9.  Careful  picking,  packing,  and  handling  of  the  packages. 
10.  The  right  kind  of  an  agent  to  dispose  of  them. 

At  the  recent  exhibition  of  the  American   Pomological  Society 
Bichmond,   Mr.    Leighton    exhibited   three  Duchesse  d'Angool 
grown   on  the  same  tree,  of  which  two  weighed  thirty  and  a 
ounces  each  and  the  other  twenty-four  and  a  hajf.    His  trees  of 
variety  averaged  about  a  bushel  each.    When  California  pears  ^ 
selling  at  $9,  lie  received  $12  per  box  for  these  pears,  and  811  for 
letts.    His  orchard  is  composed  mainly  of  these  varieties.    In  q\m 
of  fruit  he,  last  year,  surpassed  the  famous  pears  of  California. 

A  prominent  fruit  growing  enterprise  in  Virginia  is  that  of  Mr.GhftIk 
Gillingham,  Accotink,  Fairfax  County,  embracing  100  acres  of  p 
100  acres  of  apples,  and  10  acres  of  pears.    The  planting  of  th«      t 
dates  from  1849,  continued  by  annual  additions,  up  to  the  pret    iii  i 
Ora[)ples,  summer  and  autumn  varieties  form  each  one-fourth  of  ine  ] 
ing,  and  winter  varieties  one-half.    Tbe  best  early  market  ap))le8aFe 
Edwards's  Early,  Early  Hagloe,  Astrachan,  Early  Eipe,  &c;  ofi 
apples,  the  Fall  Pippin,  Gravenstein,  Maiden's  Blush  j  of  winter  a 
the  Abram,  Albemarle,  Bowling's  Sweet,  Bidge  Pippin,  &c    Froiu 
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trees  iu  bearing,  300  bashels  of  fruit  were  sold  last  season,  at  an 
;e  price  of  $1  per  bushel.  The  pear  trees  are  mostly  .voung.  Those 
,ring  last  year  fruited  finely,  the  fruit  bringing  $4  per  bushel. 
s  have  injured  apples  and  peaches,  both  fruit  and  tree.  Some 
WD  insect  has  stung  and  killed  the  ends  of  some  apple  limbs, 
Uly  of  the  Early  Hagloe,  leaving  other  varieties  alongside  en- 
iDtouched. 

Bobert  HaiTisou,  Garysville,  Prince  George  County,  states  that 
jt  market  apples  for  that  region  are  the  Horse  Apple,  Gloria 
,  and  early  varieties.  One  tree  of  Gloria  Mundi  produced  apples 
sold  for  $10  last  season.  Grapes  brought  10  cents  per  pound, 
cord  is  the  best  variety.    Very  little  injury  from  insects  was 

J.  S.  Green,  Amissville,  Rappahannock  County,  finds  Baldwins 
market  variety  of  apples.    He  has  suffered  but  little  loss  from 
,  except  bees  and  wasps.    His  vineyard,  principally  Catawba, 
!00  to  300  gallons  of  wine  per  acre. 

James  Newman,  GordonsviUe,  Orange  County,  has  200  bearing 
rees,  averaging  12  bushels  each,  or  300  bushels  per  acre,  worth 
)  cents  per  bushel  at  the  orchard.  The  loss  of  trees  is  about  2  per 
3r  annum,  from  unknown  causes.  The  loss  of  fruit  is  rare.  The 
irle  Pippin  is  the  best  market  variety,  almost  the  only  one  that 
y  expenses. 

William  noto])p,  Charlottesville,  has  fourteen  acres  in  grapes, 
Delaware,  Norton,  Ives,  and  Concord.  The  Delaware  brought  15 
er  pound  iu  New  York,  Ives  11  cents,  and  Concord  8  cents.  The 
lebecca,  and  Israella  are  not  considered  worth  planting. 
l).  S.  Bell,  Fisher\ille,  Augusta  County,  has  found  the  Fallawater 
he  only  one  maturing  well.  His  Rambo  trees  blighted  near  the 
1865,  but  are  recovering.  No  other  injuries  noted.  His  Concord 
yield  very  largely.  No  mildew  or  rot  reported,  but  almost  tho 
jrop  of  1871  was  destroyed  by  the  bees. 

^lex.  Asber,  Gloucester,  lost  about  5  per  cent,  of  all  varieties  of 
Half  of  his  losses  in  apj)les  were  from  the  ravages  of  rabbits.  The 
rofitable  market  peach  is  Hale's  Early;  the  market  apple  most 
r,  the  Early  Harvest. 

5.  W.  Briggs,  Suffolk,  Nansemond  County,  reports  the  sale  at 
of  a  single  crop  of  ten  acres  of  Yellow  June  an«l  Early  Harvest 
He  states  that  $150  has  been  realized  from  a  half-acre  crop  of 
Ap|)les,  and  that  single  trees  have  netted  $15  to  $30.  Single  pear 
Bartletts,  Seckels,  and  Moore's  White  Pound — have  frequently 
iO  to  840.  On  well  drained  soils,  carefully  cultivated,  the  rav- 
*  insects  are  inconsiderable.  A  variety  of  the  borer  attacks  the 
)f  the  Early  Harvest  apple.  A  Qy,  probably  Sapm^da  Candida, 
grub,  a  white  worm  with  blackish  head  and  strong  mandibles, 
s  in  the  alburnum,  and  ravages  the  Horse  Apple,  invariably  com- 
ig  near  the  uotch  of  the  first  tier  of  limbs.  A  thick  wash  of 
ad  lime  applied  every  spring  has  been  found  a  preventive, 
rgrower  on  Nansemond  Hiver,  whose  sales  of  early  fruit  amount 
)00  per  annum,  says  that  no  apple  pays  well  that  is  not  ready  for 
t  in  advance  of  Uie  Maryland  and  Jersey  fruits,  ripening  about 
coud  week  in  August.  The  popular  northern  varieties,  when 
jrred  to  this  region,  mature  too  rapidly  to  be  good  keepers. 
H.  M.  Armistead,  Campbell  Court-House,  with  three  acres'  of 
rd  and  3, 000  vines,  has  made  800  gallons  of  wine  per  acre,  which 
or  $2.50  to  $5  pei^  gallon.    The  vines  are  Ives,  Concord,  lona, 
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Alvey,  Delaware,  Eogers's  Nos.  i  aud  15,  Hartford,  Clinton,  Oats 
&c.,  six  to  eight  years  in  bciiring.  These  grapes  are  comparativel, 
from  rot  and  mildew,  and  ore  all  superior  for  wine  or  table  use. 

Mr.  John  C.  Murrell,  Campbell  Court-House,  raises  300  bush 
.  apples  per  a€re,  worth  50  cents  per  bushel.    His  best  market  var 
are  Wine  Sap,  Eusset,  and  Lady  apple. 

Mr.  John  F.  Martin,  of  James  City  County,  has  3,750  apple- 
which  averaged  last  season  five  bushels  each,  worth  $2.50  per 
His  best  varieties  for  market  are  Striped  June  and  Catshead. 

Mr.  R.  C.  Davis,  Nelly-s  Ford,  Nelson  County,  has  3,000  bearing 
trees  on  80  acres.    The  yield  per  annum  ranges  from  one  to  fitlteen 
els  per  tree ;  losses  about  20  per  cent.     He  prefers,  as  market  vari 
the  Pippin,  Esopus  Spitzenberg,  Baldwin,  &;c. 

Messrs.  Miller  and  Wood,  Little  AVashingtou,  llappahaunock  Co 
have  100  acres  in  apples,  thirty-two  feet  apart,  with  peach-trees 
vening.  The  applc-treies  yielded  last  year  150  bushels  per  acre,' 
$1.25  per  barrel.  The  crop  was  shortened  about  one-third  by  dro 
Their  best  market  variety  is  the  Pippin.  Their  Concord  grai>es  yi 
5,000  pounds  per  acre;  Catawba,  2,500;  Delaware,  1,000;  Clinton,  1 
average  price  per  i)ound,  5  cents.  The  best  market  grape  i 
Catawba. 

North  Caiiolina. — From  North  Carolina  our  reports  arefol 
specific,  indicating  that  the  fruit  industry  of  that  region  has  atti 
in  unusual  i)roportion  the  intelligent  and  practical  minds  of  the 
munity.  Some  of  the  facts  reported  indicate  astonishing  k 
These  statements  are  given  as  reported.  The  name  and  addw 
each  correspondent  being  given,  parties  desiring  further  infoi 
may  communicate  with  them  personally  or  by  letter.  The  Uw 
Land  Owners'  Company,  Ridgway,  Warren  County,  J.  L.  Lai 
manager,  reports  1,000  acres  in  peaches,  planted  in  the  springe 
yeai^s  18G8  and  1869.  The  trees  arc  set  twenty  feet  ap^ 
number  109,000,  of  which  50,000  bore  a  small  crop  in  1871.  Th< 
all  early  varieties,  selected  with  i-eference  to  the  opening  of  the  i 
ern  markets.  Last  season  2,200  bushels,  shipped  to  New  York,  to 
$7  per  bushel.  The  manager  calculates  upon  an  average  of  twol 
to  each  tree,  when  in  full  bearing.  The  same  association,  in  the  e 
of  1869,  planted  on  thii'ty  acres  9,000  Concord,  Catawba,  Isabella, 
ton  and  Ives's  seedling  gi'ape  vines. 

The  Excelsior  Planting  Company,  liocky  Point,  New  Hanover  C 
has  100  acres  in  poaches,  planted  in  1869,  and  25  acres  in  appie 
10  acres  in  pears,  planted  in  1870.    The  whole  number  of  i>each  tr 
10,000.    From  the  few  trees  in  bearing,  about  800  bushels  of  fruit 
marketed  last  year,  at  $1.50  per  bushel.    Hale-s  Early  rotted  hi 
transportation  to  market.    If  rapid  transportation  can  be  s^ureu 
variety  will  be  the  most  profitable  for  market.    The  loss  from 
was  inconsiderable.    The  apple  trees  were  planted  twenty  feet  a 
rows  thirty  feet  distant ;  the  pears  are  arranged  at  eight  and  tei 
apart.    Neither  the  pears  nor  the  apples  have  yet  begun  to  bear, 
company  has  also  a  vineyard  of  70  aci^es  and  13,150  vines,  of  y 
10,000  arc  Concord,  2,000  Mish,  1,000  Madeira,  100  Scuppernong 
50  Flower.    For  nortbern  markets  the  best  varieties  are  the  Coi 
and  Hartford  Prolific.    But  few  of  these  vines  are  jet  in  bearing. 
Concord  grapes  sold  last  season  at  15  cents  per  pound. 

Mr.  It.  Rogers,  Webster,  Jackson  County,  says  that  in  that  r 
many  apple  trees  twenty  years  old  will  average  25  bushels  each  p< 
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Some  yield  80  to  100  bnsbels  each.    The  distance  of  the  markets^ 
ever,  renders  only  late-keepers  available. 
[€      ,  0.  W.  Garrett  &  Co.,  Eingwood,  Halifax  County,  have  125 

ifl  VI    yard,  upon  which  are  planted  8,000  Scuppernong,  5,000 

)Pd, .      Delaware,  500  lona,  &c.    The  Scuppernong  yields  about 

I  per  acre,  which  are  made  into  wine.    From  400  of  these 

enng  5  acres,  are  annually  made  3,000  to  5,000  gallons  of  wine, 

f  1  ner  gallon  as  still  wine.    By  converting  it  into  sparkling  wine 
0  per  dozen.    The  Scuppernong  is  not  troubled  with  rot  or 
• 

.  J.  B.  Zollicoffer,  Weldon,  Halifax  County,  has  8,000  to  10,000 

trees  and  about  7,000  peach  trees  in  bearing.    He  has  been  un- 

w)  secure  his  pear  trees  against  blight. 

'8.  J.  Lindley  &  Son  send  a  printed  catalogue  of  their  large  nur- 

ar  Greensborough,  Guilford  County.    This  enterprise  has  been 

^  y     8  in  operation  and  has  collected  all  the  varieties  of  frait  suited 

10     ity. 

r.  J.  ix.  Peterson,  Morganton,  Burke  County,  who  is  engaged  in  the 

b     ness,  states  that  an  apple  tree  in  his  neighborhood  yielded 

1  jl25  bushels  of  fruit.  •  There  are  many  localities  in  that  region 

oicn  (it  is  claimed)  there  has  been  no  failure  of  the  peach  crop  for 

-V  years.    Thousands  of  acres  of  land  in  this  part  of  the  State, 

ibly  adapted  to  fruit  culture,  are  for  sale  at  very  low  prices, 
nong  the  remarkable  cases  of  grape  production  may  be  mentioned 
of  ]Ur.  Daniel  Asbury,  Charlotte,  Mecklenburgh  County,  who 

ed  from  a  single  five-year  old  Perkins  \ine  129  pounds  of  ripe 
He  has  7  acres  in  vineyard,  planted  in  Catawba,  Hartford, 

u,  Perkins,  Delaware,  &c.    He  proposes  to  set  out  24.000  vines 

Lhe  spring  of  1872.  Dr.  J.  J.  Thornton,  of  Milton,  Caswell  County, 
8  zoO  bushels  of  apples  per  acre,  worth  from  50  cents  to  82.  Pears 
d  do  very  well  but  for  the  curculio.    His  best  market  apples  are  the 

Sap,  Komanite,  Vandevere,  &c.  A  correspondent  in  Alleghany 
1  in  some  cases  1,000  bushels  of  apples  are  raised  to  the  acre, 
tae  market  price  being  not  over  15  cents  per  bushel,  the  fruit  is  left 

hogs.  Mr.  M.  S.  Davis,  of  Louisburgh,  Franklin  County,  has  an 
xrd  on  the  brow  of  a  hill  with  a  northern  exposure,  which  has 

but  three  times  in  twelve  years.  A  neighbor's  orchard,  one 
ired  and  fifty  yards  distant,  with  a  southern  exposure,  has  borne 
iu'ee  or  four  good  crops  during  that  time. 

*.  J.  A.  Caldwell,  Lincolnton,  Lincoln  Countv,  has  25  acres  in  apples, 
:ed  from  1850  to  18G3.    He  has  400  apple-trees,  filly  feet  apart, 

J  500  to  GOO  barrels  per  annum,  worth  about  $1,000.    Three- 
os  of  the  last  crop  were  destroyed  by  insects,  casualties,  and 
se.    The  best  market  varieties  are  the'  Magnum  Bonum,  Tender 
and  Fleming, 
e  Lincoln  Wine  Company,  of  Lincolnton,  Lincoln  County,  has  400 

a  vines  on  three-quarters  of  an  acre,  which  produced  last  year 
pounds  of  grapes.  These  were  made  into  wine,  yielding  a  gallon 
ice  to  each  15  pounds  of  fruit.  At  the  age  of  one  year  this  wine 
in  New  York  at  $3.50  to  $4  per  gallon ;  four  months  old  it  will 
f  $1  to  $1.50.  No  loss  from  mildew  or  insects  during  the  last  two 
u 

.  L.  Frcelich,  of  Enfield,  Halifax  County,  a  vineyardist  of  forty 
i'  exx)erience,  twenty  years  of  which  were  spent  among  the  vine- 
3  of  the  Khine,  has  two  large  vineyards;  one  of  these,  of  fourteen 

in  Duplin  County,  was  commenced  twelve  years  ago.    Three- 
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fourths  of  tbc  viues  are  Scuppemong  and  one-fourth  of  the  lea 
eties  of  bunch  grapes,  such  as  Catawba,  Concord,  Diana,  I      i 
ton,  Hartl'ord,  Norton,  lona,  &c.    After  the  first  two  y      » 
that  he  had  planted  his  vines  too  closely,  the  bunch  gra 
apart,  in  rows  eight  feet  apart,  and  the  Scuppemong  fif 
fifteen.    He  also  pruned  his  bunch  grapes  too  severely,  in  coi 
of  which  the  gra[)e8  were  rather  knotty.    He  then  cut  out  e\ 
nate  row  of  bunch  grapes  and  each  alternate  vine  in  the  i 
rows.  The  wisdom  of  this  change  was  soon  demonstrated  in  1 
of  heavy  crops  of  fine  fruit.    Subsequent  plantings,  fifteen  anc 
feet  apart,  produced  still  more  abundantly.    He  enlarged  t 
between  his  Scuppemong  vines,  first  to  thirty  feet,  then  to 
feet,  and  finally  to  seventy  feet,  and  each  enlargement  was  to 
a  corresponding  increase  in  quantity  and  improvement  in  qua 
crop.    The  early  bunch  grapes  bring  good  prices  in  the  nort 
kcts.    The  Scup])eruongs  are  fit  only  for  wine-making,  ripeniii 
for  market  grapes,  and  requiring  to  be  gathered  within  tv 
hours  of  ripening. 

The  bunch  grapes  are  generally  prolific  up  to  their  sixth 
year,  when  they  show  tendencies  to  disease.  The  Catawba  an 
begin  to  rot,  and  the  Diana  grapes  to  spot  and  fall  oflF  before 
For  some  time  he  found  a  partial  remedy  for  this  decline  in  I 
pburing,  but  subsequently  he  discovered,  by  mere  accident,  th 
the  difficulty,  and  was  enabled  to  apply  a  perfect  preventive, 
planting  some  vines  and  trimming  their  roots  prei)aratory  t 
ing,  he  found  that  the  main  heart  root  had  been  undermined  1 
or  borer  like  that  which  infests  the  peach  tree,  probably  j^i 
chilium)  polistiformisy  or  a  larva  of  a  Prionus.  From  one 
vine  he  dug  out  five  or  six  borers.  By  completely  relieving  I 
these  pests,  he  found  that  they  became  very  fiourishing  and  p 
To  accomplish  this  end  he  took  up  the  soil  from  the  main 
dug  down  as  far  as  he  thought  the  insects  had  found  harbor, 
cleaned  the  roots  nicely  and  spread  over  them  oak  and  grape- 
leaving  the  holes  open  till  after  a  fall  of  rain,  when  the  ashes  \ 
applied.  By  this  time  about  a  peck  of  ashes  had  accumulated 
root ;  he  then  covered  them  with  rich  top-soil.  The  following 
vines  bore  tolerably  well,  and  the  second  year's  crop  was  enoi 
fi^e  from  disease. 

Mr.  Frcelich  is  an  enthusiast  in  the  culture  of  the  Scupp 
which  variety  he  has  8  acres  in  fuU  bearing  in  Duplin  Count; 
acres,  from  one  to  three  years  old,  in  Halifax  County.  He 
within  the  last  two  years,  set  out  5,000  acres  of  Scupperaoni 
other  parties.  This  vine  grows  in  any  kind  of  soil,  from  the  h 
dryest  sand-hill  to  the  lowest  swamp  land,  fruiting  abundai 
these  soils  and  never  indicating  disease.  The  best  soil,  howev 
underlaid  by  clay  and  naturally  drained.  The  vine  roots  ai 
two  and  two,  in  holes  four  feet  square  and  two  feet  deep,  fii 
fourths  full  with  top-soil,  and  one-fourth  of  compost,  as  rich  a 
He  i)refers  to  plant  in  December,  covering  the  roots  four  im 
later  plantings,  six  inches  deep.  After  the  vines  have  commei 
ing  the  first  season,  all  the  side  sprouts  are  pinched  off,  only 
shoot  being  allowed  to  grow.  This  is  done  in  summer,  and 
wood  is  green.  The  Scuppemong  will  not  bear  winter-pruniuj 
a  quarter  inch  thick,  pmned  from  a  half-grown  vine,  will 
discharge  a  gallon  of  sap  in  a  day,  which  will  fatally  impo 
strength. 
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Baring  the  second  year  the  vines  will  have  grown  so  rapidly  as  to 
require  support.  A  temporary  arbor  of  four  poles  at  the  corners  of  a 
square,  ten  feet  apart  and  furnished  with  the  requisite  cross-pieces, 
will  suffice  to  the  end  of  the  third  year.  The  \ine8  are  carefully  spread 
out  uiwn  this  frame- work,  and  the  fi^sh  side  shoots  should  be  pinched 
off  as  they  appear.  In  the  fourth  yeai'  a  wire  arbor  is  made  over  the 
whole  vineyard,  fastened  upon  posts  nine  feet  high  and  twenty  feet 
apart.  It  is  important  that  the  vine  be  spread  equally  in  all  directions, 
to  give  full  access  to  air  and  sunlight,  uniformly  ripening  all  the  fruit. 
Grapes  imperfectly  ripened  make  the  wine  too  sour.  This  is  the  work 
of  December.  In  the  third  year  the  process  of  manuring  commences, 
wWch  is  repeat<id  every  two  years.  The  roots  of  the  vine  spread  out  as 
fer  as  the  vines  on  the  arbor.  A  trench  is  then  dug  around  the  outside 
roots,  two  spades  wide  and  one  spado  deep,  and  filled  with  comi)ost. 
With  these  precautions  the  vines  will  meet  ^ach  other  in  nine  or  ten 
years.  Each  vine,  in  the  third  year,  will  bear  about  a  peck  of  grapes; 
in  the  fourth  year,  two  bushels;  in  the  fifth  year,  five  bushels.  He  claims 
that  when  in  full  bearing  they  will  average  400  to  500  bushels  per  acre, 
fix)m  which  2,500  gallons  of  juice  may  be  expressed. 

Mr.  Proelich  says  that  the  Scuppernong  is  the  only  vine  in  the  world 
that  will  produce  this  quantity  of  grapes,  or  wine,  and  the  only  vine 
that  has  been  known  for  two  hundred  years  without  disease.  Vines  in 
Ms  neighborhood  have  reached  the  venerable  age  of  one  hundrexl  and 
fifty  years,  and  cover  one  and  a  half  to  two  acres.  A  vine  of  this  age  in 
i^ash  County,  covering  two  acres  of  ground,  yielded,  last  season,  forty- 
^ght  barrels  of  wine,  although  its  supports  were  dilapidated,  and  not 
a  cent  had  been  expended  in  cultivation. 

.  Of  the  Scup])emong  family  Mr,  Froelich  cultivates  ten  different  varie- 

^%  the  most  of  which,  last  season,  presented  the  following  exhibit  of 

^•charine  strength,  according  to  Oeschle's  scale:  1.  Froelich's  White 

Seedling,  950;  2.  Common  White  Scuppernong,  80©;  3.  Mish,  90O; 

^Flower,  880;  5.  Black  Scuppernong,  S^O;  G.  Pamlico,  80° ;  7.  Thomas, 

^;   8.  Beaufort;  9.  Tender  Pulp,  80°;    10.  Sugar  Grape,  80o.    The 

Wnit^  Seedling  and  White  Scuppernong  make  a  delicate  straw-colored 

^^^^y  the  Beaufort,  a  purple  wine ;  all  others,  red  wine.    These  grapes 

*^rtpen  during  October.   The  White  Seedling  and  White  Scuppernong 

J^jeoiue  of  a  dark-red  copper  color,  shrinking  somewhat  when  dead  rii)e. 

^"^  Beaufort  is  about  the  size  and  color  of  the  Diana.    All  others  be- 

^'^e  very  dark  or  entirely  black.    He  is  very  careful  in  gathering  his 

S'^Des.    He  sjjreads  upon  a  frame  12  feet  square  a  strong  cloth  with  an 

?*^Oe  in  the  center,  about  a  foot  in  diameter,  under  which  is  placed  a 

?^^el  or  box.    The  grapes  are  gently  shaken  into  the  cloth,  sinking 

ao\^  through  the  orifice.    Six  hands  will  in  this  way  gather  1,000 

PjJ^bels  per  day.    The  grapes  are  then  mashed  in  a  grape-mill,  con- 

J^cted  in  such  a  manner  as  not  to  crush  the  seed  or  bruise  the  skins, 

p^B  avoiding  the  bitter  oil  of  the  former  and  the  peculiar  acid  of  the 

K^^^*   They  are  then  put  in  an  open  cask,  with  a  false  bottom,  through 

?^^i:h  have  been  bored  about  three  dozen  half-inch  holes.   In  six  hours, 

J^^  amounting  to  two  gallons  per  bushel  is  obtained.    This  juice  will 

^ke  an  excellent  wine  without  any  qualifying  substances.    The  mashed 

^^pes  are  then  pressed  in  a  mill,  and  will  yield  two  gallons  of  wine 

^^re  per  bushel.    This  is  made  into  a  fine  drinking-wiue  by  gallizing. 

^^^  Froelich  proposes  hereafter  to  manufacture  what  comes  from  the 

Pj[^88  into  brandy  and  vinegar.    If  the  juice,  either  dripped  or  pressed, 

^*^ow8  80O  of  sugar,  it  will  make  a  normal,  good  wine.   From  6^  to  9^  of 

^d  indicate  a  pleasant  wine.    If  the  acid  is  too  great  the  wine  must  be 
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thimied  witli  wiiU*r  down  to  the  standard.    If  Oesclile's  scale  showaless 
than  80^,  sugar  must  bo  added  to  briu^  the  juice  np  to  that  figaie. 
Grapes  purchased  from  less  careful  cultivators  yielded  only '(HP  to  65^ 
of  sugar  and  10^  to  12^  of  acid,  while  his  own  gi-apes  yielded  85^  to 9fiP 
of  sugar  and  only  4°  to  7°  of  iicid.    After  the  must  is  regulated,  it  is 
put  into  clean  casks,  leaving  a  clear  space  of  a  finger's  length  ftom 
the  bung-hole.    A  curved  fermenting  tube  is  then  fastened  air-tiglitin 
the  bung-hole,  and  its  outer  end  immersed  in  water,  permitting  the 
fermenting  gas  to  escape  and  preventing  the  entrance  of  the  external 
air.    This  prevents  the  conversion  of  a  large  proportion  of  thegn^ 
sugar  into  acid,  instead  of  alcohol,  and  the  loss  of  bloom  and  flavor,  all 
of  which  are  the  result  of  common  bung-hole  fermentation.    The  wine 
also  ferments  more  equally  and  perfectly  in  large  casks^  with  stoat 
staves  and  heads,  than  in  small  thin  barrels.    The  loss  of  wine  ooziiig 
through  the  latter  is  estimated  at  5  per  cent,  per  annum.    The  ferment- 
ing period  lasts  three  weeks ;  the  tube  is  then  taken  away  and  the  cask 
filled  and  closed  air-tight.    About  Christmas  the  clear  wine  should  be 
racked  into  another  cask,  which  should  be  filled  full  and  closed  air 
tight.    The  loss  from  leakage  should  be  continually  replaced,  leaving 
no  vacant  space  in  the  cask  in  which  .acid  may  be  generated.   The  wine 
should  be  racked  again  about  the  1st  of  April  and  on  the  Ist  of  Octo- 
ber.  It  should  be  racked  annually,  afterward,  about  the  last-named  datet 
It  is  ready  for  marlvct  about  two  weeks  after  the  second  racking,  bat 
will  be  still  better  after  the  third.    The  sediment  from  the  first  racking 
should  be  collected  and  permitted  to  settle  again.    About  half  of  it  wifl 
be  good  wine ;  the  remainder  may  bo  distilled  into  brandy  or  made  into 
vinegar. 

Mr.  Froelich  estimates  the  expense  of  preparing  an  acre  of  vineyard  as 
follows :  Average  price  of  land  per  acre,  $10 ;  twenty-five  well  root^  vines 
properly  set  in  the  ground,  $8;  fifty  loads  of  compost,  810;  arboring 
with  posts  and  wire,  $50.90 ;  total,  878.90.  The  annual  expense  of  col- 
tivation  is  given  at  $14.25 ;  of  gathering  grapes  and  pressing  the  jnioe, 
$3 ;  incidental  expenses,  $2 ;  interest  on  capital  invested,  $5 ;  casks  fiv 
2,000gallons  of  wine,  $75;  total,  $99.25.  Per  confm,  2,000  gallons  of  wijjj 
at  90  cents  per  gallon,  will  bring  $1,800,  leaving  a  net  profit  of  $1,W 
per  acre.  Mr.  Froelich  states  that  ho  has  made  very  liberal  allowanoe 
lor  all  expenses  in  the  above  estimates.  He  is  satisfied  that  with  tbs 
improvement  he  has  made,  both  in  the  culture  and  manufacture,  witlnn 
the  last  twelve  years,  he  has  enlarged  the  margin  of  4)rofit.  These  statfr 
ments  are  given  on  the  authority  and  from  the  experience  of  this  intflUi* 
gent  cultivator,  but  wo  cannot  warrant  equally  successfiil  results  to  any 
amateur  Scuppernong  vine-grower.  New  York  is  the  best  market  fl* 
his  wine.  It  is  mostly  sold  by  the  1,000  gallons,  as  champagne.  D^ 
generally  sells  after  the  second  racking.  For  wine  two  to  four  yesff 
old  he  receives  $1.50  to  $3  per  gallon.  His  grape  brandy,  one  year  (Ait 
brings  $5  per  gallon.  From  the  juice  of  one  acre  of  grapes  he  clalfl* 
that  300  gallons  of  brandy,  or  3,000  gallons  of  vinegar,  may  be  made,  ths 
latter  worth  50  cents  per  gallon. 

Mr.  Froelich  insists  upon  great  care  in  the  selection  of  wxll  rootfid 
plants,  raised  from  thrifty,  ripe  wood.  The  best  are  one-year-old  lim^ 
not  over  a  fourth  of  an  inch  thick.  They  can  be  raised  only  by  layers,  ftDO 
will  not  grow  from  cuttings.  They  should  be  laid  about  February,  oJio^ 
will  be  well  rooted  for  planting  in  the  following  autumn.  Mr.  FriU^n 
is  satisfied  that  Scuppernong  wine  may  be  profitably  raised  at  30  to^ 
cents  per  gallon,  and  that  it  can  be  made  of  a  quality  that  will  supersede 
the  immense  importations  of  wines. 


SOUTHERN   FRUIT-GROWING   FOR   MARKET.  153 

South  Carolina. — ^Xo  reports  have- been  received  from  SoutU  Caro- 
a  of  fmit  enterprises  for  general  mailiet.    The  local  demand  is  gen- 
dl.v       plied  by  a  primitive  home  culture,  while  facilities  for  trans- 
rb     a  are  confined  to  a  few  localities.    The  capacity  of  this  State  for 
kuu     of  fruit  production  is  abundantly  shown,  however.    As  a  specl- 
m  01        actual  culture,  the  report  of  Mr.  E.  F.  Simpson,  Pendleton, 
idc     1  County,  may  be  selected  from  about  a  dozen  returns.    This 
has  30  to  40  acres  in  apples,  pears,  peaches,  and  plums.    His 
,ix     -Red  June  and  a  few  summer  and  winter  varieties — are 
ic  the  rate  of  91  trees  per  acre,  and  produce,  when  in  full  hear- 
ty o  co  20  bushels  each  per  annum.    Peach  trees,  140  per  acre,  aver- 
5  about- 5  bushels  each.    Pear  trees,  100  per  acre,  average  about  the 
Apple  and  pear  trees  are  subject  to  blight.    Peach  trees  last 
J  20  years.    From  different  parts  of  the  State  come  reports  of  the 
ictive  capacity  of  the  Scuppernong  grape,  similar  to  the  statements 
North  Carolina. 
IGIA. — ^Mr.  P.  J.  Berckmans,  Augusta,  Eichmond  County,  has  50 
apple,  peach,  and  pear  trees,  planted  at  various  dates  from  1851 
io<  I.    His  apple-trees,  2,500  in  number,  twenty  feet  apart^  are  of 
Bed  Astrachan,  Carolina  Red  June,  Red  Margaret,  Early  Harvest, 

•  The  earlier  varieties  brought  $3  per  bushel  last  summer;  mid- 

$1  to  $  1.25 ;  lace,  $2.    His  4,000  peach  trees  are  set  fifteen  feet 

,  and  consist  of  Hale's  Early,  Early  Tillotson,  Crawford's  Early, 

ia,  &c.    Hale's  Early,  the  first  ripening,  brought  $3  per  bushel; 

1'    2S  ripening. after  July  5,  about  $1.50;  later  kinds,  but  60  cents. 

1      >,500  pear  trees,  ten  and  twelve  feet  apart.    Pears  brought  $4.50 

1 90  per  bushel.    His  principal  varieties  are  Duchesse  d'Augoul^me, 

b,  Seckel,  and  Beurr6  d'Anjou.    He  observed  no  losses  from  in- 

u      t  year.    A  small  portion  of  mid-season  peaches  rotted.    His  best 

ire  the  Wild  Goose  and  some  varieties  of  the  Chickasaw  type. 

•  J    ckmans  has,  also,  a  vineyard  of  10  acres,  with  3,500  vines,  3  to 
V     8  old,  consisting  of  Scuppernong,  Delaware,  Israella,  Concord, 

.    The  Ives  brought  30  cents  per  pound ;  Early  Delaware,  30 

8  at  first,  later,  20  cents.  About  three-fourths  of  the  Concord 
ted.  Warren  and  lona  were  a  total  failure.  No  other  losses  observed. 
f  market,  Ives,  Concord,  Delaware,  and  Diana  are  preferred  varie- 

for  wine,  Ives,  Delaware,  Clinton,  Devereux,  and  Scuppernong  are 
lended.    Most  of  the  orchards  and  vineyards  of  this  region  have 

I  mto  decay,  from  lack  of  cultivation.  This  result  is  attributed  to 
w  of  early  shipping  facilities,  frtm  the  difficulty  of  getting  correct 
ams  from  New  York  commission-merchants,  and  from  the  vast 
'^nt  of  local  depredations  upon  orchards. 

.  O.  B.  Thompson,  Gainesville,  Hall  County,  has  80  acres  in  apples, 
>r8,  peaches,  figs,  and  miscellaneous  fruits,  planted  at  different  times 
36 1863.  He  finds  the  Shockley  apple  the  best  market  variety,  having 
nted  3,250  trees  of  that  kind,  and  only  50  of  any  other.  His  trees,  70 
acre,  at  the  age  of  fifteen  years,  average  about  10  bushels  of  fruit 
h,  some  yielding  as  high  as  35  bushels.  A  tree  on  a  neighboring 
B  bore,  at  one  crop,  120  bushels.  Mr.  Thompson's  losses,  from  in- 
ts,  amount  to  about  1  per  cent,  per  annum. 

.  John  C.  Carmichael,  Greensborough,  Greene  County,  has  34  acres 
*pple-trees,  mostly  Shockley,  Nickajack,  Magnum,  and  Equineteley. 
iost  the  entire  crop  last  year  from  rot.  The  trees  have  never  been 
tiuxed. 

f.  Richard  D.  Winn,  Lawrenceville,  Gwinnett  County,  deems  the 
»ckley  the  best  market  fruit.    His  apple-trees,  planted  twenty-five 
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feet  apart,  yield  about  1,000  bushels  per  acre.    Early  varieties 
per  bushel.    The  most  serious  casualties  are  from  late  frosts. 

Mr.  J.  S.  Newman,  editor  of  the  Southern  Times  and  Plantei 
Hancock  County,  has  33  acres  with  3,225  trees,  nearly  all  in 
His  apples  bring  $1.50  to  $3  per  bushel  5  Bartlett  and  Duches 
$5  per  bushel.  Fruit  ripens  here  fully  a  month  earlier  than 
York,  but  the  lack  of  facilities  for  shipment  renders  this  advai 
available.  The  borer  destroys  about  1  per  cent,  of  the  ap 
peaches  each  year.  Pears  lose  about  2  per  cent,  from  blight, 
market  apples  are  Red  Astrachan,  Taunton,  and  Shockley; 
Bartlett  and  Duchesse;  best  peach,  Early  Tillotson;  best  sw 
Wilson's  Albany. 

Mr.  James  Postell,  Brunswick,  Glynn  County,  has  250  ol 
thirty  feet  apart,  planted  in  1825,  all  in  bearing.  The  trees  s 
gallons  of  oil  each  season,  with  but  little  attention  and  with  i 
cesses  of  manufacture.  With  proper  cultivation  and  machinery 
duct  might  be  made  of  a  quality  unsurpassed  in  the  world.  I 
the  oil  produced  amounted  to  1,250  gallons,  worth  $8  per  gaJ 
injuries  from  insects  or  diseases  reported. 

Mr.  R.  J.  Moses,  Columbus,  Muscogee  County,  reports  120 
apples,  pears,  and  peaches,  commenced  in  1850,  but  replanted 
He  has  8,000  peach-trees,  eighteen  feet  apart;  1,000  apple-trees, 
and  twenty  feet  apart ;  and  300  pear-trees,  twelve  feet  apart,  al 
ing.  Since  he  has  kept  no  hogs  the  curculio  has  seriously  in* 
trees,  in  many  cases  totally  destroying  them.  His  best  markel 
are  Old  Mixon  Free,  Malocoton,  and  Chinese  Cling.  He  has  18 
vineyard,  with  30,000  bearing  vines,  Catawba  and  a  few  of  t 
pernong.    In  good  seasons  his  vines  yield  about  100  bushels  p 

Mr,  George  C.  Munroe,  Buena  Vista,  Marion  County,  aboi 
years  ago,  75  to  100  acres  in  seedling  peaches,  planted  mostly 
for  hogs.  The  trees  are  ten  feet  apart  in  rows  twenty  feet  disti 
average  yield  is  50  bushels,  worth  20  cents  per  bushel  for  feedii 
and  40  cents  for  brandy.  Mr.  Munroe  finds  it  cheaper  to  let 
die  out  and  replace  them  than  to  bestow  special  attention  for  t 
servation. 

Mr.  J.  M,  Harlan,  Calhoun,  Gordon  County,  raises  40  bushels 
per  acre,  worth  $1.25  per  bushel.    He  finds  the  Shockley  apj 
cent,  more  profitable  than  any  other  variety. 

Florida. — Our  reports  from  Florida  indicate- that  very  1 
been  done  in  that  State  in  the  way  t)f  fruit-growing  for  mai^kel 
profitable  enterprises  in  tropical  and  sub-tropical  fruits  are  : 
Oranges,  lemons,  bananas,  figs,  guavas,  &c,,  have  been  culti 
some  extent.  Of  northern  fruits,  apples,  pears,  peaches,  an 
have  been  successfully  grown  in  some  quarters,  but  in  their  ci 
market  fruits,  no  decisive  experiments  have  yet  been  reported 

Mr.  T.  R.  Collins,  of  Wicksville,  Columbia  County,  plants  p 
at  the  rate  of  one  hundred  to  the  acre,  and  averages  two  bushei 
tree.    His  entire  crop  from  two  acres  would  not  have  brought  $ 
local  market.    Fruit  crops  are  subjected  to  losseS  from  frot 
rains,  birds,  &c.,  averaging  33  per  cent,  per  annum,  the  past 

Mr.  J.  Gates,  Manatee,  Manatee  County,  has  10  acres  in  on 
of  various  ages.    The  trees  number  10,000,  ^and  average  60u 
each  per  annum,  selling  at  1 J  to  2  cents  each.    The  losses  from  c 
of  all  sorts  average  20  per  cent,  per  annum. 

Dr.  Z.  M.  Mason,  Apopka,  Orange  County,  reports  an  i 
orange  culture  in  that  county^  m  which  there  are  about  5 
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nd  100,000  not  yet  in  bearing.  Trees  sixteen  years  old  average 
ranges  in  fruitfal  years.  Daring  the  past  season,  however, 
r  cydone  dentifded  the  trees  of  fruit,  reducing  the  crop  to  one- 
f  the  previous  one.    The  ordinary  price  at  the  orchard  is  $3 

red.  The  banana  is  attracting  attention,  there  being  60,000 
arrowing  in  the  county.  The  severe  cold  of  December  destroyed 
f  the  younger  plants.  The  horse  or  hog  banana  is  considered 
It  profitable.  One  grove  in  the  neighborhood  yields  an  average 
7  return  of  $125. 

V.  Mills,  of  the  same  place,  states  that  a  farmer  in  the  county, 
,  planted  9  banana  plants,  and  that,  having  sold,  besides  the 
iree-fourths  of  his  increase  in  plants,  he  now  owns  from  10,000 
K).    He  averaged  $400  per  acre,  with  one-tenth  of  the  labor 

'  to  raise  corn, 
lew  cases  efforts  at  grape  culture  are  reported,  but  they  are 
confined  to  the  great  favorite  in  the  South,  the  Scuppernoug. 
.  T.  Uumphries,  Clear  Water,  Hillsborough  County,  has  2  acres 
(t  oranges,  Sicily  and  Florida  lemons,  bananas,  guavas,  and 
.  He  has  100  sweet-orange  trees,  planted  at  various  times  from 
1870,  which  yield  at  the  rate  of  6#,000  oranges  per  acre,  worth 
GOO.  His  lemon-trees,  one  SicDy  to  eight  Florida,  yield  at  the 
100,000  per  acre,  worth  about  $1,000.  The  bananas  yield  600 
er  acre,  worth  about  $1  per  head.  Guavas  yield  about  1,000 
per  acre,  and  are  worth  15  cents  per  bushel,  mostly  as  pig-feed, 
trees  require  neither  pruning  nor  cultivation,  this  crop  is  about 
ipest  s wine-feed  that  can  bo  raised.  No  losses  have  been  ex- 
id  from  diseases,  insects,  or  casualties,  except  the  injuries  to 
$  and  guavas  from  the  December  frosts  of  1868  and  1870.  Both 
ops  are  now  flourishing.  The  orange  blossoms  were  blown  off 
savy  storm  last  August,  yet,  from  a  tree  four  years  old  800 

were  gathered.  Oranges,  lemons,  and  bananas  are  in  good 
,  paying  good  returns  upon  investments.  Mr.  Humphries  does 
sider  his  orange  trees  a  very  favorable  specimen  of  the  capa- 
3f  the  culture. 

a:ma. — Some  fruit  enterprises,  but  few  with  reference  to  fruit 
ket,  are  reported  from  Alabama.  Mr.  S.  W.  Price,  Rehoboth, 
C/Ounty,  has  about  80  acres  in  different  kinds  of  fruits,  two-thirds 
caches.  He  commenced  planting  ten  years  ago,  and  has  planted 
nted  100  tb  500  trees  each  vear.  The  apple,  pear,  apricot,  and 
urish,  rarely  decaying,  but  ihe  peach  tree  has  a  less  permanent 
e,  owing  to  the  ravages  of  the  borer  at  its  root.  His  peach 
►4  to  the  acre,  when  in  full  bearing,  average  5  bushels  to  the 
he  fruit  of  this  orchard  is  mostly  distilled,  a  bushel  of  peaches 

about  three  gills  of  brandy.  The  annual  loss  of  peach  trees  is 
per  cent.  The  best  varieties  of  peaches  are  the  Large  Indian, 
Tellow  Cling,  Early  York,  Fox's  Seedling,  and  Hale's  Early. 
:e  has  a  small  vineyard  which,  for  lack  of  skilled  labor,  fails  to 
he  best  results.  Thi-ee-fourths  of  his  vines  are  Scuppernoug, 
It  ton  years  old,  average  10  to  20  bushels  of  grapes  each.  Wine 
eso  grapes  is  worth  $4  per  gallon. 

imes  Clcgg,  Almond,  Randolph  County,  has  9  acres  in  different 
ro  to  ten  years  of  age.  He  w^alizes  about  400  bushels  of  peaches 
5  of  bearing  trees.  A  few  trees  are  injured  by  the  grub-worm, 
varieties  are  the  best  for  market.  He  has  100  grape- viiies,  of 
0  are  Scuppernoug. 
eorge  S.  Gulitt,  Gamden,  Wilcox  County,  has  700  peach  trees 
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and  500  apple  trees,  planted  seventeen  feet  apart,  on  8  acres.  He  raised 
last  year  1 ,000  bushels  of  peaches  and  250  bushels  of  apples,  and  realiwd 
81,200  to  81,500  for  the  crop,  lie  lost  only  about  half  a  dpzen  peach 
trees.  The  borer  was  detected  in  the  roots  of  about  half  his  peach  trees 
in  1870.  He  then  exposed  the  roots  from  September  to  April,  when  he 
banked  the  dirt  twelve  inches  high  round  the  foot  of  each  tree.  The 
borer  has  not  since  appeared.  The  curculio  injures  the  peach,  especially 
the  Chinese  Cling.  The  only  apples  profitable  for  market  culture  are 
those  that  ripen  late  and  keep  during  the  winter.  In  low,  flat  places, 
crops  fye  killed  four  years  out  of  six.  On  high  grounds  they  seldom 
fail. 

Mr.  P.  T.  Graves,  of  Manack,  Lowndes  County,  obtains  400  bushels  of 
peaches  per  acre;  apples,  500  to  COO  bushels;  pears,300  bushels.  Peaches 
are  injured  by  borers.  ]Mr.  Graves  raises  several  varieties  of  i)omegra&* 
ates,  viz :  Acid,  Red,  Sub-acid,  Sweet  Yellow,  Russet,  &c.  Mr.  William  & 
Eitrnest,  Elyton,  JeflCerson  County,  has  250  Scuppemong  vines,  100  of 
which  are  in  bearing.  He  would  not  waste  ground  on  any  other  sorti 
When  in  full  bearing  he  will  gather  from  300  to  500  bushels  of  grapes. 
He  converts  his  whole  crop  into  wine,  realizing  $1  per  gallon. 

Dr.  N.  B.  Cloud,  of  Montgomery,  presents  a  \iew  of  the  fruit  indnsby 
of  the  region  in  which  he  resides,  which  is  not  very  flattering.  Very 
little  interest  is  taken  in  the  business.  Much  of  the  fruit  grown  ia  of 
inferior  varieties,  without  culture  or  fertilization.  Prior  to  the  late  civil 
war,  quite  a  spirit  of  enterprise  was  inaugurated.  Dr.  Cloud  has  started 
a  small  orchard  and  vineyard  near  the  city,  which  he  proposes  to  colti- 
vate  on  scientific  principles. 

Mississippi.— Mr.  John  C.  Humphrey,  Port  Gibson,  Claiborne  Coun^j 
has  12  acres  in  apples,  peaches,  and  small  fruits.  In  fifty  years  he  to 
known  but  two  failures  of  the  pea(5h  crop,  both  the  results  of  fifOBt. 
Fruits  in  that  region  have  few  enemies.  Eren  the  plum  and  the  apricot 
are  seldom  attacked  by  the  curculio.  Apple  and  peach  trees  are  gene^ 
ally  set  about  twenty  feet  apart.  The  pear  and  quince  are  also  suocesa- 
fill.  Mr.  Humphrey  cultivates  several  varieties  of  native  grapes.  Tto 
Muscadine  produces  a  wine  of  excellent  bouquet,  but  deficient  in  sngW. 
The  Scuppernong  is  nearly  its  equal. 

Mr.  W.  L.  Williams,  Rienzi,  Alcorn  County,  reports,  among  the  beat 
market  varieties  of  apples,  the  Red  Astrachan,  Red  June,  Early  Harvest, 
and  Shockley ;  peaches :  Hale's  Early,  Early  Tillotson,  and  Early  York; 
pears:  Bartlett,  Duchesse  d'Augouleme  and  Seckel;  plums:  Wild 
Goose  5  quinces :  Orange  and  Chinese ;  cherries :  May  Duke  and  Early 
Richmond. 

Mr.  T.  S.  West,  ^Yaynesborough,  Wayne  County,  states  that  daring 
the  past  seai^on  his  apple  trees  were  greatly  injured'  by  ants.  He  finds  a 
coating  of  tar  a  i)reveutive.  An  insect  called  the  sawyer,  moat  proba- 
bly the  borer,  is  the  most  formidable  enemy  of  the  appie-tree.  This  in- 
sect deposits  its  eggs  in  the  crevices,  and  the  larva  subsequently  bnr 
rows  an  inch  or  more  into  the  solid  wood. 

Mr.  A.  Taylor,  of  the  same  locality,  has  12  acres  in  apples,  P^^ 
plums,  quinces,  and  figs.  From  200  bearing  trees  he  obtains  alm^ 
COO  bushels  of  fruit.  Of  market  varieties  the  best  peaches  are  Hea^j| 
Ejuly  and  Late;  the  best  apples,  Red  Astrachan  and  Striped  Jane.  ^* 
loses  almost  half  his  crops  from  insects,  &c.  ^^ 

In  the  soutliern  part  of  the  county  is  a  pear  orchard  of  abont  1»^ 
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week  before  rii>ening.  The  proprietor  is  convinced  of  the  suit- 
the  long-leafed  pine  belt  for  proliable  pear  culture. 

.  Ojmningbam,  Summit,  Pike  County,  cultivates  78  varieties 
13  market  varieties  of  pears,  and  20  varieties  of  peaches. 

•  crop  suffers  no  losses  from  insects,  &c.  Apples  and  peaches, 
t^  He  finds  the  best  varieties  of  grape  to  be  Concord.  Ives, 
rare. 

•  H.  Cassell  has  25  acres  in  apples,  pQars,  and  peaches.  Pears 
es  average  about  100  bushels  per  acre.  The  losses,  mostly  from 
age  40  per  cent.  The  Bartlett  is  pre-eminently  the  best  market 
and  then  follow  in  order  the  Duchesse,  the  Seckel,  the  Bnffum, 
Jefferson.    Some  trees  are  injured  by  blight. 

.  J.  Leavy,  of  New  Orleans,  has  a  fruit-farm  of  85  acres  near 
orough,  Hancock  County.  He  has  4,000  peach  trees  fifteen 
%  2,000  dwarf  pear-trees  fifteen  feet  apart,  2,000  orange-trees 
it  apart.  The  crop  of  1870  was  destroyed  by  frost,  and  that 
oy  excessive  rains.  Losses  from  insects,  about  1  per  cent, 
rieties  of  peaches  are  the  best  for  market.  Of  15  acres  of  vine- 
are  planted  in  Scuppemong.  From  20  vines  of  the  latter 
8  barrels  of  wine  were  made  in  1870.    This  grape  always  sells 

.  D.  Sprott,  Port  Gibson,  Claiborne  County,  finds  Red  As- 
and  Early  Harvest  the  best  market  apples,  and  Madeline  and 
the  best  pears. 

.  L.  Harper,  Fayette,  Jefferson  County,  had  most  of  his  peaches, 
',  damaged  by  rot.    Hale's  Early  a  total  loss.    Duchesse  pears 

Birds  are  the  worst  enemies  of  the  grape. 
A.  Leach,  Verona,  Lee  County,  produced  IJ  bushels  of  apples 

peaches,  5  bushels ;  pears,  1^  bushels.  He  sustained  but  little 
I  insects.  His  winter  pears  are  the  best  for  market. 
M.  J.  Aruett,  Reading,  Jefferson  County,  averages  940  bushels 
es  per  acre,  and  of  apples,  230  bushels.  He  loses  25  per  cent, 
jcts.  The  apple  crop  seldom  fails,  except  from  storms. 
J.  Colmant,  Columbus,  Lowndes  County,  obtains  from  his  orch- 
cerage  of  $80  per  acre  for  apples,  $150  for  pears,  and  $50  for 

He  loses  about  3  per  cent,  of  apples  from  the  borer,  5.  per 
pears  from  blight,  and  1  per  cent,  of  peaches  from  various 
His  best  market  apples  are  Early  Harvest,  Carolina  Jupe,  As- 
&c.;  best  pears,  Duchesse,  Buerro  d'Anjou;  best  peach, 
llotson.  The  Scuppemong  grape  never  fails;  other  varieties 
le  well. 

illiam  N.  Rainc,  Hickory,  Newton  County,  gathers  8  bushels 
3  per  tree,  5  of  pears,  2  of  peaches.  His  annual  losses  from 
re  about  10  per  cent.  Quinces  and  figs  grow  well.  Bartlett 
)w  very  large.  Isabella  and  Catawba  grapes  rot  badly>  but  the 
long  never. 

'.  S.  Lewis,  Louisville,  Winston  County,  raises  500  to  700 
)f  apples  per  acre,  worth  50  cents  to  $1  per  bushel.  His  great- 
i  are  from  the  depred^itions  of  rabbits,  which  gnaw  the  trees. 
[ANA. — Reports  Irom  fourteen  parishes  exhibit  great  backward- 
ruit  culture,  even  as  compared  with  other  Southern  States,  yet 
bilities  of  ditt'erent  localities  for  abundant  production  are  well 
and  the  prices  realized  in  many  local  markets  indicate  that 
less  would  be  a  paying  one,  independent  of  the  general  demand* 

3hes  and  apples  are  sold  for  $3  and  $4  per  bushel,  and  Bartlett 

.    These  fruits  are  not  of  the  best  quaUty.    Estimates  based 
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upou  the  produce  of  small  collectious  of  trees,  witb  little  ciiltiTatioD  or 
care,  iiulicate  that  crops  of  COO  to  900  bushels  of  apples,  peaches,  and  pean 
may  be  raised.  The  early  varieties  are  iu  all  cases  the  best/or  market 
Trees  arc  planted  very  close;  apples,  eighteen  to  twenty  *feet  apart; 
peaches,  pears,  and  almonds,  tiiteeu  feet;  plums  and  Hgs,  ten  to 
twelve  feet.  One  gentleman  reports  a  loss  of  25  per  cent,  of  his  last 
crop  from  curculio,  and  GO  per  cent,  from  rot.  Another  lost  his  entire 
crop  by  storms  blowing  oif,  first  blossoms,  add  then  the  fruit  that 
had  escai^d.  A  few  grapes  are  cultivated,  the  Concord  being  the  best 
market  grape,  and  the  Scuppernoug  the  best  wine  grape.  The  frait 
interest  in  this  Slate  is  as  yet  entirely  undeveloped.  A  few  intelligent 
gentlemen  are  disposed  to  engage  in  the  business,  but  the  market  and 
labor  elements  of  the  problem  arc  still  unsatisfactory.  Agricoltnral 
and  horticultural  societies  are  few,  and  as  yet  imi>erfectly  organized. 

Texas. — Reports  of  fruit  enterprises  in  Texas  are  not  numerous,  yet 
they  indicate  a  very  hopeful  spirit  of  projrress.  General  Reynolds^ 
San  Antonio,  Bexar  County,  has  a  small  orchiird  of  select  fruit  twelve 
years  old.  IJis  greatest  success  has  been  in  pear  culture.  Prom  70 
trees  the  crop  last  year  amounted  to  35,000,  worth  81  per  dozen  in  gold. 
His  trees  are  all  French  varieties,  imported  from  Vilmorin  &  Co., 
Paris,  embracing  Beurr6  Giffard,  Bergamotto  d'fite,  Beurre  do  PariSi 
Bonne  Louise  d'Araudore,  Duchesse  d'Angouleme,  Bon  CUi-^ticu,  Saint 
Germain,  and  Belle  Angevine.  Ilis  apple  and  peach  trees  are  also 
French,  such  as  Iteinette  Franche,  Reinetto  du  Canada,  and  Api  Roa6 
de  Ohataigner  apples;  and  Peche  Abricotee,  Madeline,  and  QroQ 
Persique  i)eaches.  Ue  also  grows  figs,  quinces,  plums,  apricots^ 
&c.  All  these  fruits,  except  the  peach  and  apricot,  will  bo  iu  great 
local  demand  for  a  number  of  years,  inasmuch  as  no  enterprises  tbr 
their  culture  are  yet  iu  operation.  . 

Mr.  C.  Kossy,  of  the  same  locality,  planted  2  acres  with  240  peach 
trees,  twelve  years  ago,  and  since  they  began  to  bear  has  made  a  fin© 
croj)  evei'y  year.  He  finds  every  variety  of  soil  around  San  Antonio 
well  adapted  to  peach  culture.  I^each-trees  are  not  affected  by  the  borer 
or  by  the  yellows.  Mr.  Kossy  recommends  plowing  the  orchard  twice  a 
year,  and  top  dressing  once  a  year.  Seedling  i)eaches  bring  but  60  cents 
a  bushel,  while  grafted  fruit  commands  $1.50.  A  neighbor,  Mr.  C 
Kinglestein,  from  the  crop  of  300  trees,  received  $1,100,  besides  appro- 
priating a  large  quantity  to  family  use.  Be  finds  the  Moorpark,  Kiuriiay 
and  Peach  Apricot  the  best  varieties  of  that  fruit.  The  tree  is  a  MB 
bearer,  not  producing  before  its  eighth  or  tenth  year,  but  its  subseqneut 
crops  are  largo  and  profitable.  The  fruit  ripens  before  any  other  of  tb^ 
early  peaches.  Peurs  floiulsh  best  when  grafted  upon  quince  stocW- 
All  kinds  of  fruit  grow  luxuriantly  on  irrigated  land.  Mr.  Kiugetatei** 
is  vQiy  successful  in  his  culture  of  the  Black  Spanish  grape^  which  b^ 
prefers  to  cultivate  upon  a  single  pole,  without  espaliers,  according  t4> 
the  old  Konian  custom.  He  made  a  very  good  wine,  last  year,  fivni  tW^ 
gi'ape,  and  from  the  Riessling. 

Mr.  W.  W.  Ross,  Dallas,  Dallas  County,  has  18  acres  in  apples,  peart 
peaches,  and  apricots.  The  las^named  fruit  has  proved  entirely  worthies^  J 
the  fruit  from  blossoms,  which  escaped  the  spring  frosts,  was  mostly  d^^ 
troyed  by  the  curculio.  The  other  fruits,  however,  have  all  proved  vei^ 
profitable,  lie  has  produced  200  to  300  bushels  of  peaches  per  acr©-^ 
Jlalc's  Early,  Cole's  Early,  Tillotson,  Amelia,  Crawford's  Early,  ^^"^ 
realizing  81.50  to  84  per  bushel.  Hisapples — Astrachan, Carter,  lihodeB^ 
Orange,  &c. — have  ])roduced  300  to  400  bushels  per  acre,  realizing  $2  ^ 
$3.50  per  bushel.  His  pears  yielded  200  bushels,  worth  $3  to  $5  per  boah^ 
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Peaches  are  cut  off  every  third  or  fourth  year  by  frosts.  Apples  bear  full 
crops,  alternating  with  partial  crops.  Pears  are  very  certain  to  yield  a 
good  crop.  ^  The  best  market  varieties  of  apples  and  peaches  are  those, 
named  above.  Of  pears,  the  best  are  the  Bartlett,  Louise  Bonne  do 
Jersey,  and  Seckel.  Mr.  Ross  has  also  3,500  grape-vines,  mostly 
Catawba,  400  acres.  Eis  grapes  are  all  made  into  hea\'y  bodied  wine, 
yielding  about  COO  gallons  per  acre,  worth  $2  per  gallon.  No  loss  re- 
ported from  mildew ;  some  Irom  rot  and  insects,  wasps  and  bees,  and 
veiy  considerable  loss  from  birds.  Best  market  grapes,  Hartford,  loua, 
and  Warren. 

Mr.  W.  W.  Bowen,  of  the  same  locality,  from  a  young  peach  orchard, 
realized  about  $300  per  acre.  His  losses  from  insects  were  about  25  per 
cent,  of  the  crop.  The  best  market  varieties  are  early  peaches  and  win- 
ter apples.  He  obtained  25  cents  per  pound  for  gi^apes  the  past  season, 
but  lost  three- fourths  of  his  crop  through  rot.  His  best  market  varieties 
are  the  Concord  and  Hartford  Prolific. 

Mr.  John  Summers,  Jefferson,  Marion  County,  has  1,000  vines  on  7 
acres,  yielding  250  bushels  per  acre,  worth  $8  per  bushel.  The  Scup- 
pemong  is  the  leading  variety.  All  kinds  of  vines  are  thrifty  growers 
and  vigorous  bearers.    The  soil  needs  no  very  expensive  cultivation. 

Arkansas. — No  reports  of  specific  enterprises  in  fruit  culture  have 
been  received  from  this  State.  We  have,  however,  several  commuuica- 
tious  from  correspondents,  stating  in  general  terms  the  cajTabilities  of 
that  part  of  the  country  for  fruit  culture. 

Tennessee. — lieports  of  fruit  culture  from  this  State  are  also  few 
and  meager.  Increased  attention  to  this  branch  of  business  was  mani- 
fested a  few  years  prior  to  the  war.  Within  the  last  three  years  the 
snbject  has  been  attracting  renewed  attention.  Immense  numbers  of 
trees  and  vines  are  now  received  from  northern  nurseries,  while  native 
pwsenes  are  being  established  in  different  counties,  looking  to  a  still 
increasing  demand  for  trees.  Peach  culture  has  rapidly  increased  in 
some  localities,  and  peaches  are  beginning  to  bring  more  remunerating 
Prices  than  formerly.  Other  branches  of  fruit  culture  have  also  in- 
^^'^J^^d,  but  not  at  so  rapid  a  rate. 

^r.  E.  Link,  Greeneville,  Greene  County,  has  twenty  acres  in  apples, 

P^^hes,  plums,  and  cherries,  planted  from  1856  to  1801.    Much  of  the 

^^  in  the  older  orchards  of  the  county  is  perishing  with  "  bitter  rot.'' 

^  Golden  Pippin  is  the  best  market  apple,  though  there  are  several 

\?^  varieties  of  great  excellence. 

■^Ir.  J.  W,  Sparkman,  Eagle  Tannery,  Wayne  County,  speaks  of  a  red 
^^  which  infects  the  leaves  of  some  fruittrees,  increasing  until  veg- 
^p^lo  life  is  destroyed.  The  young  summer  growth  of  many  trees  is 
^P  detroyed  by  an  unknown  insect. 
-'^^^r.  W.  Critchfield,  Chattanooga,  Hamilton  County,  has  ten  acres  in 
Pl>les,  pears,  peaches,  and  plums,  planted  in  1866  and  1867.  His 
^t^ard  yields  about  one  thousand  bushels  of  fruit,  worth,  on  an  av<^r- 
rp^>  about  SI  per  bushel.  Of  market  peaches  he  heads  the  list  with 
^^Its's  early,  especially  when  grown  upon  a  warm,  dry  soil.  For  home 
p^  and  for  canning  he  prefers  the  Amelia  and  St.  Joiin  ;  for  shipping, 
^•^riy  Tillotsou,  Early  Crawford,  and  Early  Nutmeg.  The  best  market 
^l*les  are  Red  June,  Early  Harvest,  and  lied  Astrachan.  Northern 
^^^ter  apples  become  fall  apples  in  this  climate.  Several  small 
^^'^bards  and  vineyards  belonging  to  amateur  cultivators,  or  grown 
^^itjly  for  home  consumption,  are  mentioned  in  the  correspondence 
•^tn  this  State,  but  present  no  facts  of  general  interest  in  regard  to 
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A  FEW  FACTS  FROM  FLORIDA. 

Perhaps  no  other  Southern  State  has  of  late  attraeted  so  mnch 
attention  as  Florida.  Its  peninsular  position,  low  latitude,  almost  trop- 
ical temperature,  and  its  peculiar  shape,  which  gives  a  seashore  border  to 
twenty-one  of  its  thirty-nine  counties,  combine  to  give  to  this  State  a 
character  sui  generis.  Its  uniformity  of  temperature  makes  it  the  Italy 
of  America — a  saniUn^linn^  especially  for  consumptives  and  others  unable 
to  endui'C  the  rigors  of  northern  winters;  and  its  semi-tropical  climate 
allures  the  adventurous  who  desire  a  wider  range  of  rural  industries 
than  northern  farming  or  fruit-growing  affords. 

^i^Tot  only  do  ocean  or  Gulf  waters  lave  a  majority  of  the  border 
counties,  but  inland  seas  furnish  water-transit  and  modification  of  cli- 
mate to  most  of  those  in  the  interior.    The  eastern  border  of  the  State, 
for  nearly  all  of  its  five  or  six  degrees  of  latitude,  is  supplied  with  chan- 
nels of  water  communication — the  Indian  Kiver,  which  is  a  long  8 
narrow  bay,  separated  from  the  Atlantic  by  a  ribbon-like  beach  of  a    i 
and  the  Saint  Johns,  farther  inland  and  more  like  an  actual  river, 
it  receives  the  waters  of  a  large  number  of  streams,  and  swells 
broad  Mkes  or  assumes  the  semi-marine  character  of  an  ocean  frith. 

It  is  claimed  that  the  climate  of  South  Florida  resembles  those  of 
Madeira  and  Barbadoes,  both  esteemed  as  resorts  for  invalids,  having 
a  temperature  warmer  than  that  of  the  former  and  cooler  than  that  of 
the  latter.    The  comparison  is  as  follows : 


Barbadoes. 


I 


Spring.. 
Hammor 
Autumn 
Winter . 
Yearly.. 


DcffTces. 

7K5 

7.S.5 
71).  5 


Madcria. 


JJrfrrecs. 

I'm.  G 

71.  :< 

<M.  8 

67.  D 


Fort  Dallas. 


Dcf/reat. 
74.7 

7(;.:j 

(Ki.li 
74.  tt 


FortSb^ 


7&9 

a&4 


Fort  Dallas  is  at  the  mouth  of  the  Miami  Biver,  on  Biscayne  Ba^) 
near  the  Atlantic  Ocean,  a  little  below  the  twenty-sixth  degree  of  1* 
tude ;  and  Fort  Meyers  is  at  the  mouth  of  the  Caloosabatchie  Rivtfi 
which  embouches  into  the  Gulf  of  Mexico.  Both  werb  military  statiOD* 
during  the  Indian  war.  Fort  Meyers,  though  a  little  farther  north,  hafi 
an  annual  mean  temperature  one  degree  higher  than  that  of  Fort  Ball** 
The  following  are  the  monthly  means  of  these  points :   ' 


Months. 


January  . 
Pobrnary 
Harcb  ... 
April.... 

May 

June 


Dcffrcc8. 
KG.  4 
«W.6 
70.4 
75.  G 
77.0 
to.  5 


Mouths. 


J»»ly 

August 

September . 

OctolKT 

2sovoinbcr . 
JDeccmber. 


Fort  Dallas. 


bl.H 
7!t. « 
77.0 
71.  :j 
66.8 


FortlftJ** 


m 

The  record  of  rain-fall  is  suggestive  of  fruitfulness,  and  shows  how  fl>^ 
pooi'cst  sands  are  made  to  yield  abundantly  the  richest  fruits  and  W 
thoric  vegetables.  Several  of  the  stations  named  in  the  following  ti^^ 
of  temperature  and  moisture  had  above  fifty  inches  of  rain  during  1*^' 
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ASE  OF  Population. — Tho  popnlation  of  Florida  ii 
Biderable  rapidity,  numbering  187,748  in  1870 ;  in  18G0, 140,424. 
red  population  baa  increased  from  02,777  to  91,689;  the  wliite 
740  to  96,05'J.  Of  the  total  population  only  4,067  are  foreign- 
d  109,554  are  natives  of  Florida,  28,058  of  Georgia,  and  7,334  of 
t.  Tho  remainder,  less  than  one-fourth  of  the  whole,  are  immi- 
.-om  every  State  except  Nevada  and  Oregon,  and  all  parts  of 
From  New  England  1,250  have  beea  received,  and  1,050  irom 
rk,  192  from  New  Jersey,  and  312  from  Pennsylvania.  Immi- 
(vill  probably  increase  in  the  future  in  mneh  higher  ratio. 
ndaccments  oEfered  to  immigration  by  the  resources  of  this 
B  peculiar  and  attractive ;  yet  immigrants  will  enter  the  State, 
9  have  entered  the  most  fevored  sections,  only  to  be  disappointed, 
ased  and  the  discontented  are  doomed  to  disappointment  theie 
here.  Expecting  ItsUan  ekies,  they  are  occasionally  coofitinted 
and  are  bnffet&d  by  chillmg  northern  winds;  looking  for 
L  A 
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fruits  and  flowers,  tliey  can  see  only  the  desolation  of  sandy  pine  wood 
seeking  a  land  oi  plenty,  they  flDd  that  care  and  labor  are  reqa 
here  as  elsewhere,  to  the  purchase  of  abundance.    Yet  it  cannot  be 
nied  that  this  region  offers   advantages  which    few    other  seotioi 
of   the   country  present.     One   is  the  opportunity    to*  engage 
cessfully  in  the  cultivation  of  oranges,  lemons,  piuc-apples,  dat 
nanaa,  tigs,  and  many  other  semi-tropical  fruits,  and  a  large  vaneiy 
other  products,  which  can  only  bo  grown  in  a  climate  in  which  fr«i 
are  few  and  slight. 

The  sugar-cane  has  long  been  a  source  of  profit  in  Florida,  and  shoo 
be  cultivated  more  extensively.    While  but  one-seventh  of  the  sngar 
title  country  is  produced  within  it,  there  is  an  open  field  for  cootina 
extension  of  this  profitable  industry.    The  cultivation  of  garden  v 
tables,  for  northern  markets,  furnishes  another  opportunity  for  pi 
able  enterprise;  but  it  should  only  be  undertaken  by  those  acq 
with  the  business  and  with  the  requirements  of  the  markets  to  ue 
plied;  otherwise  disastrous  failure  might  result,  as  the  past  few; 
have  repeatedly  demonstrated.    As  a  temporary  resource,  there  u 
large  profit  in  lumbering  and  in  the  pasturage  of  sheep  and  ( 
and  many  an  immigrant  will  find  employment  of  his  time  and 
and  large  pecuniary  returns  for  botli  from  the  diffei-ent  branches  oi 
industries. 

The  message  of  Governor  Harrison  Eeed,  delivered  January  4, 18' 
claims  that  the  increase  of  population  during  the  pa^t  three  years  h 
^  been  nearly  40,000,  mainly  as  a  result  of  the  labors  of  the  immignti' 
'  bureau  in  exhibiting  systematically  the  peculiar  resources  of  the  8to 
He  e8|>ecially  calls  attention  to  the  fact  that  "eleven  hundred  miles 
^ea-coast,  prolific  of  oysters,  fish,  and  turtle  almost  beyond  parall^'  wi 
bays  and  inlets,  and  inland  navigable  waters  of  an  equal  extent,  o     ' 
richest  inducements  to  enterprise  and  capital."    The  State  cou 
flavors  the  poor  by  providing  that  a  "homestead  to  the  extent  of  lou  i 
of  land,  or  the  half  of  one  acre  within  the  limits  of  any  incorx)orated 
or  town,  owned  by  the  head  of  a  family  residing  in  this  State,  tOj 
with  $1,000  worth  of  personal  property,  and  the  improvements  od  i 
real  estate,  shall  bo  exempted  from  forced  sale  under  any  processol 

Area. — Florida  is  a  larger  State  than  Iowa  or  Illinois,  containi 
area  of  59,268  square  miles,  or  37,931,520  acres.    Concessions  of  n 
lands  for  works  of  internal  improvement  by  Congress  have  be 
liberal ;  and  such  lands  can  be  obtained,  in  many  instances,  ai 
lower  than  those  required  for  State  or  United  States  lands.    Therein 
been  sold,  according  to  the  records  of  the  land-office,  1,832,431 
entered  under  the  homestead  law,  389,147;  granted  for  military  servi 
465,942;  officially  approved  under  railroad  grants,  1,760,468  ;*approi 
as  swamp  lands  given  to  the  State,  10,901,207 ;  granted  for  internal  i 
provements,  500,000 ;  granted  for  schools  and  universities,  l,O0C 
granted  to  individuals  and  companies,  52,114;  granted  for  deat  a 
dumb  asylums,  20,924;  confirmed  private  land  claims,  3,784,303.   1 
quantity  of  land  remaining  unsold  Juno  30,  1871,  was  17,262,450  aci 
This  is  less  by  160,979  acres  than  the  area  unsold  June  30,  1868. 

Prices  of  land. — At  the  close  of  the  war  the  value  of  Florida  lai 
had  declined  fully  one  half.  The  following  is  the  result  of  a  canv 
of  this  subject  through  the  Statistical  Division  of  the  Departmentof  J 
riculture: 

From  the  uortheni  tier  of  conDtics  Jackson  and  Leon  ro])ort  an  average  dec 
75  i)cr  cent,  iu  tho  viUao  of  form-lands  since  I860,  and  Liberty  60  per  oent,  «• 
in  JDuval  interior  lands  have  dodged  20  per  cent.|  but  on  tbo  Saint  John.^  B 
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have  adT&nced  ono-tbird  in  yalne  since  tho  date  named,  and  in  Baker  tliu  esti- 
sated  uierease  is  50  per  cent.  Alacbna  oonnty  shows  a  decline  of  50  per  cent.  Tho 
next  cooDty  tonth  reports  no  chanse  since  1860,  oar  coiTcspondent  remarking  that  bat 
few  perBODS  there  own  the  land  they  live  upon,  the  eastern  being  to  ^^  settle  in  the 
woods,''  pnt  op  a  log-honse,  clear  a  small  tract,  and  plant  it  for  a  few  years,  and  when 
H  befpns  to  cot  poor,  move  into  the  woods  again,  or  move  about  whore  the  range  is 
good  for  cattle.  There  are,  however,  some  iine  farms  near  the  connty-soat,  wliere  good 
com  and  some  cotton  are  raised.  The  valne  of  improved  lands  is  increased  by  cow- 
pcDDiDi;^.  Tho  land  is  worth  from  $5  to  $20  per  acre.  Good  pioe-land  can  be  bought  at 
$5  per  acre,  with  houses,  fences,  &o.  Still  farther  sonth,  in  Manatee  County,  borderinjs 
00  the  Cypress  swamp  regions,  lands  are  rated  at  one-half  the  estimatc<l  value  in  I86i^ 
lo  £Mt,  thronghoat  the  State,  the  prices  now  given  for  farming  lands  are  merciv  nom- 
inal, consequent  upon  the  unsettled  state  of  aflairs,  and  cooiparatively  few  sales  are 
nuMle.  The  average  decrease  for  the  State,  on  the  basis  of  these  leluns,  in  55  per  cent. 
There  is  a  large  area  of  wild  or  unimproved  lands  in  the  Ovjte  heiil  at  figures  vary- 
mg  from  10  cents  to  $8,  averaging  from  $1  to  $2  per  acre.  In  J.ickson  tlio  unimproved 
lands  arc  claimed  to  be  better  than  the  nominally  improved — will  yield  from  10  to  20 
bnabels  of  com,  or  from  600  to  1,000  pounds  of  s^kI  cotton  to  tho  /icrc,  and  may  be  pur- 
duued  at  from  81  to  $2  per  aero.  In  Liberty  the  average  value  is  given  as  low  as  10 
cents;  land  low,  sandy  hummock,  capable  of  producing  oranges,  sugar-cane,  com,  po- 
tatoes, rice,  and  long  cotton.  Leon,  $1.50  per  acre ;  quality  medium,  fair,  while  fresh, 
easily  cleared  and  cultivated,  and  will  prodace  20  bushels  of  com,  or  hulf  a  bale  of  cot- 
ton per  acre,  and  by  a  little  manuring  can  be  kept  up  to  this.  Daket  County,  $1.50 
ptt  acre;  very  productive  for  cotton,  sugar-cane,  potatoes,  vegetables,  &c.  Dnvid 
Connty.  average  50  cents  per  acre.  In  Alachua  nearly  all  the  wild  lands  are  owned  by^ 
the  State,  the  General  Government,  or  railroad  companies.  State  lands  are  lield  at  from 
SOoents  to  $8,  mostly  at  the  fomier.  United  States  lands  are  only  in  the  market  as 
homesteads,  and  railroad  lands  vary  in  price  from  $1  to  $2.50.  The  land  is  principally 
J* pine-barren,"  considerable  heavy  pitch-pine,  interspersed  with  cypress  swamps,  and 
w  sections  hummocks,  the  latter  being  very  rich.  The  greater  part  of  tho  land,  now- 
wer,  is  valuable  only  for  timber  and  turpentine.  In  Levy  the  wild  laud  is  chiefly 
timber,  and  valued  according  to  its  location.  A  portion  of  this  land  is  couii>arativ€^y 
vortUess,  consisting  of  sand  hills  and  scrub-lands,  covered  with  brush,  and  tilled  with 
J  variety  of  wild  animals;  and  people  living  a4jaceut  are  compelled  to  keep  gangs  of 
w»g8  for  protection.  Tb«re  is  plenty  of  Government  land  upon  which  to  settle, 
•wneof  it  the  best  hummi^ck  land,  capable  of  yielding  au  average  crop  of  40  bushels  of 
^ni;  price,  from  81  to  $5.  Manatee  County  also  has  considerable  hnminock  lands  of 
fijWt  rate  quality,  underlaid  with  marl,  worth  from  $5  to  810  i)er  acre.  The  timber  of 
the  hnnmiocks  consists  of  live-oak,  hickory,  cedar,  bog,  &c.,  while  the  piuo  is  the  tur- 
pwtuie,  or  long  pine. 

Messrs.  McGratli  &  Perry,  editors  of  tLe  East  Florida  Bauner,  of 
Ocala,  Marion  County,  report  the  present  price  of  wild  lands  in  that 
Jjcinity  at  81.25  i>er  acre,  improved  lands  ranging  upward  to  810. 
'^ey  estimate  the  normal  rate  of  production  at  30  bushels  of  corn  per 
•ere,  100  bushels  sweet  potatoes,  300  to  600  pounds  of  sea  island  seed 
Wtton,  or  1,000  ix)unds  of  sugar,  or  10  barrels  of  syrup.  The  editor 
^  the  Advertiser,  Monticello,  estimates  the  price  of  wild  lauds  in  that 
^ty  at  81.25,  and  cultivated  lands  from  83  to  815,  averaging  85. 
IJiB  thinks  a  fine  opportunity  is  presented  to  industrious  settlei^.  The 
y'Cfidmen  are  purchasing  land  there  in  small  lots.  He  formerly  lived  in 
Ithaca,  New  York,  and  upon  a  comparison  of  natural  advantages  greatly 
prefers  his  new  home. 

The  lumber  business. — An  extensive  and  extending  business  in 
^uafacturing  lumber  is  indicated  by  tho  correspondence  of  the 
J^paitment.  One  of  the  largest  of  these  enterprises  is  located  on  Per- 
nio Bay,  on  the  Gulf  coast,  and  managed  by  Chicago  men,  who  contem- 
plate the  erection  of  saw-mills  capable  of  manufacturing  30,000,000  feet 
^number  per  annum.  It  is  proposed,  in  connection  with  this  movement, 
to  complete  the  l*erdido  Railroad  from  its  present  terminus,  on  the  west 
^de  of  Little  Bayou,  to  Perdido  Bay.  Saw-mills  are  springing  up  on 
^\^Ty  navigable  water-course  and  line  of  railroad,  and  immense  revenues 
^1  ill  the  future  be  derived  from  this  industry-. 

The  report  of  Mr.  Jadah^  a  well-known  raUroad  engineer,  thus  i^»fers 
to  the  value  of  these  lands,  especially  for  lumbering  purposes : 
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One  great  advantage  whioh  these  lands  possess  over  Western  lands  lies  intiwAi 
ability  to  produce  six  great  staple  prodnctions,  the  most  valnablo  known^  andof  wUdi 
the  supply  cannot  equal  the  demand,  while  the  western  lands  produce  bat  two  peftt 
staples,  viz :  wbeat  and  com.  The  oonstmotiou  of  the  road  also  gives  the  advutage 
of  a  market  on  both  the  Atlantic  and  the  Gulf  of  Mexico. 

These  staples  are  yellow-pine  lumber,  turpentine,  cotton,  tobacco,  sngariandzieei  Ia 
addition  to  which  may  bo  enumerated,  among  other  prodnctions,  hay,  com,  oate^nita' 
toes,  oranges,  bananas,  figs,  peaches,  quinces,  and  many  other  tropical  fmitS)  whioaoan 
be  ^own  nowhere  else  in  the  United  States  as  well  as  hero. 

Nearly  the  entire  body  of  these  lands  is  covered  with  a  dense  growth  ofyellow-jjixie 
lumber  of  a  quality  unsurpassed  ly  that  of  any  other  State  in  the  Union.  The  pnncipAl 
Itmibor  trade  of  Florida  is  carried  on  from  Simta  Rosa  Connty,  nearly  the  entue  popu- 
lation of  which  u-  engaged  in  and  dependent  upon  this  trade  for  their  snpport.  Some 
of  the  largest  and  finest  lumber  miUs  anywhere  to  bo  found  in  the  United  States  aro  in 
operation  in  this  county,'  the  principal  amoujo;  which  are  located  upon  the  Blaolc* 
water  River,  in  Iho  vicinity  of  the  town  of  Milton,  which  is  situated  near  the  month 
of  the  Black  water  an(\  at  tne  head  of  the  navigable  waters  of  Pensacola  Bay. 

The  amount  of  lumber  annually  shipped  from  this  district  is  about  50,000,000 fee^ 
yielding  upward  of  $500,000  to  the  manufacturers,  and  costing  tho  mill  ownefSy 
delivered  in  the  i*g,  upward  of  ^0,000.  The  logs  to  supply  their  lumber  aro  prinm- 
pally  cut  upon  the  margins  of  the  Blackwater  and  Yellowwater  Rivers  and  their 
tributaries.  The  cutters  seldom  go  farther  back  than  one  and  a  half  miles  fhnn  the 
margins  of  tho  rivers.  The  timber  on  the  margins  of  the  rivers  is  smaller  and  Dot  of 
so  good  quality  as  that  growing  farther  back. 

Characteristics  of  soil. — Florida  contains  a  great  variely  of  soil; 
tiie  pine-lands,  which  are  sandy  and  poor,  yet 'prodnctive  with  jad^cioas 
fertilization,  easily  worked,  and  precisely  adapted  to  the  prodaotionof 
fruits  and  vegetables;  the  hard-wood  lands,  known  as  ^^hammocfc 
lands,"  are  very  fertile,  rich  loam,  based  on  marl  or  clay,  more  difficult 
to  clear  than  pine-lands,  and  less  favorable  to  health ;  and  the  swaoip 
lands,  which  are  extremely  rich  in  decomposed  vegetable  matter,  pro- 
ductive aud  valuable  when  drained,  though  little  occupied  as  yeb 
Exhaustive  treatment  of  the  pine-lands  soon  ruins  them,  but  ratioini 
mauagement,  with  the  use  of  abundant  and  cheap  fertilizers,  as  limer 
marl,  fishguano,  and  the  droppings  of  cattle,  will  secure  large  and  aa- 
diminishing  returns.  The  treeless  sections  are  known  as  savaoDahs. 
The  swamp  lands  are  deemed  the  best,  the  *'  low-hummock,^  or  swamp 
hummock,  next,  the '*  high-hummock  "  third  in  order,  (though  first  io 
desirability,  us  they  are  less  expensive  in  preparation  for  cultivatkOf) 
followed  by  the  different  classes  of  pine-lands.  Tho  soil  of  the** loW 
hummocks"  is  deep,  tenacious,  and  durable,  but  requires  ditching ibiT 
successful  cultivation.  The  ^^high  hummocks"  have  an  undahran^ 
surface,  with  a  deep  soil  of  vegetable  mold  and  sandy  loam,  restaotf 
upon  limestone,  clay,  or  marl.  These  lands  are  suited  to  a  great  variety 
of  crops,  and  have  yielded  three  hogsheads  of  sugar  per  acre.  LBig6. 
bodies  of  these  hummock  lands  are  found  in  Levy,  Alachua,  Maiio0f 
Hernando,  and  Sumter  counties.  Mr.  Adams,  commissioner  of  imnii' 
gratiou,  estimates  tho  area  of  first-rate  sugar-lands  iii  Levy  at  oo® 
hundred  tliousand  acres. 

The  "  Keys."— Mr.  W.  C.  Maloney,  jr.,  editor  of  the  Key  Wert 
Dispatch,  informs  us  that  the  Florida  Keys,  or  islands,  from  Key  Wert 
northerly  to  Cape  Florida,  (most  of  them  a  part  of  Monroe  Goaniyfl 
funiish  lew  agricultural  products  for  exportation  with  the  cxceptioa  ^ 
pineapples,  tamarinds,  and  cocoa-nuts,  the  former  of  which  fmit  i^ 
raised  in  considerable  quantities  on  Key  Largo  and  Key  Matacombfty 
and  that  on  all  the  keys  the  guava^  banana,  plantain,  sugar-apple,  sooX^ 
sop,  orange,  lemon,  lime,  grape-fruit,  citron,  cocoa-nut^  tamarind,  allig^ 
tor  pear,  and  sapadilla  are  raised,  and  all  kinds  of  West  India  fimii^' 
also  scjjrisland  cotton  and  indigo  can  be  grown. 

At  Key  West  all  the  above-named  fruits  are  grown, together  wflttb* 
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Sfi:;  the  cocoa-nut,  tamarind,  and  pine-apple  are  the  only  fruit 

ipment,  the  others  decomposing  too  rapidly  after  becoming 

price  of  wild  land  is  about  $50  per  acre,  which  can  be 

mly  on  Key  West,  the  other  keys  being  reserved  by  the  Gov- 

md  as  yet  unsurveyed.    Key  West  and  Boca  Chico  furnish 

mltivated  lands,  which  can  be  sold,  the  prices  vaiying  from 

,000  per  acre,  according  to  the  stock  of  fruit  growing.    Sisal 

"aised  on  all  the  Florida  Keys,  and  is  a  valuable  product. 

palma-christi  grow  with  little  or  no  cultivation  on  all  the 

lies  can  be  raised  in  the  winter  season,  such  as  potatoes,  oab- 
ts,  turnips,  &c.,  for  which  there  is  a  good  market  at  the  city  of 
,  which  contaius  about  6,000  inhabitants  and  has  a  commerce 
aportance. 

re  various  keys  to  the  westward  of  Key  West,  and  within  a 
ropical  climate,  where  all  the  enumerated  fruits  are  or  can  be 
•fitably,  and  vegetables  in  great  profusion.  The  population 
Florida  hiis  greatly  increased  since  the  close  of  the  war,  and 
e  coming  in  rapidly. 

EMENTS  TO  FACILITATE  TRANSPORTATION. — ^Thc  facilities  for 

sportation  are  remarkable;  the  coast-line  is  one  thousand 
red  miles  in  length,  and  the  interior  abounds  in  lakes  and 
principal  streams  being  the  Saint  John's,  Saint  Mary's,  Ock- 
lud  Indian  Rivers,  which  facilitate  communication  through 
5  of  the  State.  Eailroads  are- extending  their  lines  and  new 
been  projected.  The  projected  Southern  Inland  Canal,  from 
ns  to  tbe  Atlantic,  across  Mississippi,  Alabama,  Florida,  and 
rould  save  hundreds  of  miles  of  dangerous  voyaging  around 
1  coast  and  millions  of  dollars  in  losses,  salvage,  and  other 
expenses  avoided.  At  the  National  Commercial  Convention 
Itimore  in  September,  the  committee  on  interior  lines  of  water 
ition  reported  as  follows : 

ecent  surveys,  coDducted  by  individnal  enterprise,  have  demonstrated  the 
y  of  making  the  whole  valley  of  the  Saint  John's  accessible  to  Bea-goine 
Avy  dran;;ht  by  giving  a  channel  of  eighteen  feet  in  depth  tlirongh  Na£ 
'herefore, 

'hat  tbe  improvement  of  the  navigation  of  Saint  John's  River  is  a  matter 
mpurtance,  and  worthy  the  attention  of  aU  interested  in  general  commer- 
ty,  for  two  main  reasons: 

existing  railroad  systema,  with  less  than  two  hundred  miles  of  additional 
,  will  reach  tbrongh  Florida,  Alabama,  and  Mississippi,  from  JacksonviUe 
ans,  and  will  thus  complete  the  eastern  portion  of  that  grand  sonthern 
Dtal  railroad  system  to  which  ^he  Sonth  is  fairly  entitled,  and  which  is 
iecome  one  of  the  great  avennes  of  travel  and  transportation  from  the 
tward,  reaching  out,  on  the  one  hand,  to  India,  China,  Japan,  and  the 
s  of  the  East,  and,  on  the  other,  gathering  in  the  rich  harvest  of  South 
inmerce. 

Through  the  channel  of  the  Saint  John's  and  the  inner  lake  region  of 
th  is  opened  for  that  important  line  of  southern  inland  transportation, 
)o  Gulf  States  and  touching  New  Orleans,  Mobile,  and  Pensacola,  by  means 
le  measure  of  relief  may  be  afforded  to  the  vaUey  of  the  Mississippi,  now 
1  stagnating  under  the  immense  weight  of  its  own  surplus  productions, 
through  theif  immovability,  while  an  adequate  exit  may  be  given  through 
suggested,  by  a  canal  whose  cost  of  construction  shaU  not  exceed  tue 
igAtii  loss  on  western  produce,  through  insufficiency  and  expense  of  exist- 
:  transportation. 

TioN. — A  comparison  of  the  census  returns  of  1860  and  1870 
e  changes  in  production  and  in  the  value  of  farms.    The  de- 
he  size  of  farms  is  significant.    In  1860  the  average  size  was 
in  1870,  only  232  acres.    The  number  of  farmers  in  1870  was 
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10,241 ;  ill  18Ca,  C,5C8;  in  1850,  i^i.  Tlio  unimproved  land  in  1850 
\ras  78.1  per  cent,  of  the  total  area  reported  in  farms  j  at  the  next  censos, 
the  i>erct'ntaj;o  was  77.0 ;  and  at  tbu  recent  censos,  69  per  cent- 

The  vainc  of  live  stock  is  little  clinnfred,  though  tlio  numbeift  are  less; 
hot  orchanl  products  have  increased  150  per  cent.,  nnd  tlie  prodncte  ot 
gardens  more  than  50  per  cent.,  though  the  figures  are  probabi;  fur  sboft 
of  the  real  aggregate  in  each  case,  these  minor  products  not  being  fullf 
retumeil.  There  has  been  a  maiked  incronse  in  the  rice  product,  bnt 
cotton,  tobacco,  and  most  other  farm-crops  have  been  reduced.  Tbe 
now  couiers  are  busy  in  building  houses,  planting  orange  groves  and 
orchards,  and  mahiug  improvements,  the  results  of  which  are  not  etea 
in  tlie  eeusna-i-eturus.  A  comparison  of  these  results  with  the  stattu  in 
ISOO  follows : 
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Paem  AsniALS.— The  cattle  of  Florida,  us  those  of  Texas,  are  of  tUmo^ 
nnmixed  Sriuiiish  origin,  and  maintain  characteristics  of  marked  oti*' 
fomiity.  They  arc  of  slow  (jrowth,  requiring  Ave  years  to  attain  K*^ 
maturity.  They  have  long  honis,  like  the  Texans,  are  round-bodie*** 
clcau-limbeU,  very  active,  diflicnit  of  taming,  and  dangerous  of  apiffWiC" 
by  a  person  on  foot,  and  sometimes  even  on  hoi-seback.  The  Indinos  *** 
Florida,  in  the  days  of  their  occiipatiou  of  that  country,  subsisted  up"* 
the  pi'oct'e<lK  of  stock-raising,  except  as  they  relied  upon  fishing  and  tt'? 
chase.  They  prevented,  by  severe  measures,  if  necessary,  the  aDm***^ 
burning  over  of  the  range  wuieli  has  become  prevalent  under  white  occ^t 
paney,  and  saved  from  destmctiou  the  most  succnlent  aud  nutritionfl  '^ 
the  grasst^s.    Large  beids  then  ocoapied  the  open  piue  woods  and  tl*® 
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iclier  bnmmock  lands.  There  are  still  large  herds  numbering  tbonsands 
ac.li,  and  reports  are  cnrrent  that  40,000  cattle  are  marked  with  the 
raiid  of  a  single  individual.  The  best  range  is  in  South  Florida,  where 
erdnre  is  perennial^  and  there  are  found  the  laigest  herds.  The  cattle- 
•wner  generally  lives  in  a  simple  way,  upon  Government  lands,  and  cul- 
ivate8  nothing  more  than  a  garden-patch,  not  always  owning  the  land 
rpon  which  his  cabin  is  placed^  and  yet  the  income  of  these  cattle  lords 
s  hi  many  instances  princely. 

The  number  of  cattle  in  Florida,  in  1860,  according  to  the  census,  was 
»8,OC0 ;  in  1870, 400,915 ;  the  population  at  the  former  date  was  140,424: 
It  the  latter,  187,748 ;  therefore  a  comparative  decrease  is  shown,  277 
cattle  to  each  100  people  ha\ing  been  reduced  to  213  in, 1870.  Cattle 
can  yet  be  very  much  increased  there,  but  large  herds  will  eventually  be 
displaced  by  smaller  lots,  improved,  better  kept,  and  better  fed.  The 
cowpea  is  a  mine  of  wealth  in  forage-production,  grown  at  little  cost, 
two  or  three  crops  in  the  year.  Roots  grown  late  in  autumn  and  winter 
pastures  of  rjo  are  valuable  helps,  and  com,  sorghum,  millet,  and 
lucenie  can  be  cheaj)ly  grown.  Few  States  can  equal  the  prodigal  pro- 
vision of  nat^pre  in  Florida,  when  man  is  willing  to  do  his  part. 

In  Northcni  Florida  frost  kills  the  grass  and  renders  some  provision 
necessary  for  largo  herds.  The  Dei)artment  corresi)oudent  for  Suwanee 
County  says,  "The  wire-grass  was  killed  worse  than  usual  by  the  frosty 
(almost  as  bad  as  in  the  Northwest,)  and  was  not  suflQcieut  to  keep  cat- 
tle without  other  food ;"  in  Gadsden  County,  "  Left  to  shift  for  them- 
selves" entirely,  they  have  suffered  the  past  winter  for  want  of  food 
«nd  protection;  in  Manatee,  where  "They  have  the  same  range  winter 
and  summer,"  cattle  are  reported  thin,  and  some  have  died  in  conse- 
Qnence  of  a  backward  season  and  late  springing  of  the  annual  grasses; 
in  Santa  Rosa  one-eighth  died  from  a  similar  cause ;  Jind  so  of  the 
connties  of  North  Florida  generally  in  the  winter  of  1871-'72,  showing 
ftat  in  the  mildest  of  climates  cattle  will  not  live  and  thrive  without 
something  nutritious  to  eat. 

SuGAE  CANE. — One  of  the  most  reliable  and  profitable  of  Florida  pur- 
■'^ts  is  the  manufacture  of  sugar  and  molasses  from  cane.  The  busi- 
ness is  evidently  to  be  greatly  extended  in  the  immediate  future.  The 
"Wnmock  lands  produce  excellent  crops  and  the  yield  of  fertilized  pine- 
™ds  is  quite  remunerative.  Letters  of  correspondents,  regular  and 
J?*nal,  abound  in  references  to  this  subject.  At  Manatee,  on  the  plantar 
^00  of  Messrs.  Edwards  &  Foster,  the  cane  last  season  averaged  in 
J*^ght  twelve  to  Gfteen  feet,  with  forty  to  fifty  joints,  "most  of  it  as 
'^ge  as  a  man's  wrist.''  It  was  all  used  as  plant-cane,  for  60  to  70  acres, 
^  whieb  a  crop  of  2,000  to  3,000  |)ounds  of  sugar  per  acre  is  expected. 
^-  John  V.  Brown,  of  Columbia  County,  reports  seventeen  barrels  of 
^^r  and  nine  barrels  of  sirup  fi'om  two  acres  of  cane.  In  18G8,  in 
\olusia  County,  Mr.  George  Soul6  is  reported  to  have  made  sugar, 
^IS  and  molasses  to  the  value  of  $500  from  three-fourths  of  an  acre 
j?J  piue-land,  obtaining  high  prices,  viz:  15  cents  per  iK)uud  for  sugar, 
««>  cents  per  gallon  for  sirup,  and  50  cents  per  gallon  for  molasses. 

Mr.  John  L.  Crawford,  of  Crawfordsville,  Wakulla  County,  writing 
^ncerning  the  mode  of  culture  of  sugarcane  and  its  yield  and  pi\)fit, 
^ys  that  Mr.  A.  P.  Tully,  a  practical  planter  and  reliable  gentleman, 
J^Ports  that  he  has  finished  dripping  his  sugar  crop  of  only  one  acreu 
^^  result  of  which  is  3,400  pounds  of  dry  sugar  of  good  quality  ana 
|.^  gallons  of  molasseis.  The  land  on  which  this  crop  was  produced 
Jf,^  within  one  mile  of  Crawfordsville,  the  county-seat  of  Wakulla 
^^oouty,  and  it  is  not  above  second  quality;  it  is  called  "gcrub-land,'' 
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neither  piue  uor  hummock,  the  soil  light  and  sandy.  The  acre  i 
tion  was  cowpenned  in  the  spring  of  1870,  and  in  Jane  it  was  < 
ridged,  and  planted  with  sweet-potatoes,  yielding  a  large  en 
February  last  it  was  thoroughly  broken  and  laid  off  in  rows  f 
apart,  in  which  60  bushels  of  cotton-seed  was  sprinkled,  worth  1 
per  bushel  in  that  market.  The  sugar-cane  was  cut  in  pieces  ab< 
feet  long,  and  dropped,  end  to  end,  breaking  each  join^t  with  \ 
piece,  so  that  a  cane  six  feet  long,  cut  in  three  pieces  two  fe 
each,  would  plant  four  feet.  The  culture  given  was  only  two  pi 
and  hoeings,  deemed  quite  sufiicieut  in  new  land.  Mr.  Tully 
one  sugar-cane  which  yielded  half  a  gallon  and  a  gill  of  juio 
greater  portion  of  the  crop  matured  eight  feet. 

There  are  three  kinds  of  sugar-cane  produced  in  Wakulla, 
green,  red,  and  ribbon.    There  is  local  division  of  opinion  as 
relative  value  of  the  canes.    Mr.  Crawford  says  the  green  grows 
is  softer,  and  makes  superior  sugar  and  sirup,  but  the  seed  d 
keep  well,  comes  up  badly,  and  is  more  liable  to  be  injured  by  tl 
that  the  red  cane  keeps  better,  comes  up  more  surely,  ratoons 
stands  the  cold  better,  and  is,  perhaps,  bettor  adapted  to  that 
climate  than  the  green  or  ribbon;  and  that  the  ribbon  cane  is,  i 
particular,  the  medium  between  the  green  and  the  red.    Mr.  Tu 
duces  the  ribbon.    On  the  last  of  October  or  the  1st  of  Noveml 
planters  dig  up  their  seed-cane,  spread  it  on  the  ground,  in  bank 
six  feet  wide  and  one  foot  high,  covering  it  immediately  two 
inches  with  earth.    It  is  usually  dug  up  in,  or  immediately 
shower  of  rain,  to  prevent  it  from  taking  the  dry-rot.    The  fi 
cane,  with  the  shortest  joints,  is  selected  for  seed. 

Mr.  W.  F.  White,  of  Tampa,  Hillsborough  County,  says  thai 
cane  is  cultivated  in  small  patches  there,  principally  for  home  \ 
holds  that  experience  has  proved  it  to  be  the  field-crop  for  that 
the  State.  "On  pine-land  it  will  yield  a  fair  crop;  if  cowpenne 
the  yield  will  be  liberal.  On  rich  hummock  laud  the  best  cr 
raised,  ratooning  successfully  for  eight  or  ten  years;  and  the 
have  experience  on  pine-land  say  that  with  plot-culture  and  p 
manure  the  cane  will  ratoon  as  long  as  on  the  hummocks.  Tl 
lands  produce  the  best  sugar;  hummock,  with  marl  foundati 
not  produce  sugar,  but  makes  buperior  sirup,  as  it  can  be  boiled  \ 
without  sugaring.  The  average  y:eld  per  acre  in  sugar  is  abou4 
barrels.  It  requires  from  five  to  seven  gallons  of  juice  to  mak( 
sirup.  In  planting  cane  it  takes  1,500  canes  to  plant  one  acre;  ai 
that  is  six  feet  long  is  considered  a  cane.  I  have  some  cane 
feet  long  taken  from  ordinary  pine-land,  cowpenned.  On  Manate 
in  Manatee  County,  on  our  plantation,  in  1854,  Major  GambU 
and  manufactured  250  tons  of  first-class  sugar." 

Mr.  F.  L.  Daucy  furnishes  statements  showing  the  yield  of  can 
neighborhood  of  Orange  Mills,  Saint  Johns  County,  for  the  y 
Mr.  0.  Masters,  on  Moccasin  Branch,  planted  and  cultivated  tii 
a  half  acres  of  pine-laud,  cowpenned,  with  the  labor  of  himself  an 
The  product  was  42  barrels  of  sugar,  (220  pounds  per  barrel,)  < 
pounds,  at  8  cents  per  pound,  $739.20 ;  COO  gallons  of  molasses,  at  < 
per  gallon,  $240.  This  gives  a  total  of  $979.20,  at  the  rate  of 
per  acre.  In  addition  to  this  he  raised  corn,  peas,  and  potatoes 
home  consumption. 

Mr.  Joseph  Masters,  Moccasin  Branch,  planted  two  acres  of  pii 
cowpenned,  with  labor  of  himself  and  horse.  The  product  was  !^ 
of  sugar,  or  5^000  pounds,  al  8  cents  per  pound,  $404.80 ;  300  ga 
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1 40  cents  per  gallon,  $120 ;  giving  a^total  of  $524.80,  at  tiie 
^40  per  acre.    He  also  raised  com,  peas,  potatoes,  and  vegeta- 
lily  use. 
d  Tina  Triay,  McCulloch  Branch,  planted  two  and  a  half  acres 

d  pine- laud,  with  their  own  labor,  and  the  product  was  19  bar- 
r,  4,180  pounds,  at  8  cents  per  pound,  $334.40 ;  270  gallons  of 
t  40  cents  per  gallon,  $108 ;  a  total  of  $442.40,  at  the  rate 
)er  acre. 

Rodgers,  McCulloch  Branch,  planted  three  acres  of  pine-land, 
,  and  cultivated  with  the  labor  of  himself  and  one  horse. 
b  was  43  barrels  of  sugar,  9,460  pounds,  at  8  cents  per  pound, 
K)  gallons  of  molasses,  at  40  cents  per  gallon,  $240 ;  a  total 
»t  the  rate  of  $332.26J  per  acre. 

3n  Yelvington,  on  the  sand  hills,  planted  one  and  a  half  acres 
owpenned,  and  the  product  was  20  barrels  of  sugar,  4,400 

8  cents  per  pound,  $352;  300  gallons  of  molasses,  at  40 

Ion,  $120 ;  a  total  of  $472,  at  the  rate  of  $314.66  per  acre. 
dimms,  Pellicer's  Creek,  planted  three  acres  pine-land,  cow- 
!e  ground  one  acre  of  cane  and  saved  the  rest  for  seed.  Pro- 
acre,  17  barrels  of  sugar,  2,740  pounds,  at  8  cents  per  pound, 
»0  gallons  of  molasses,  at  40  cents  per  gallon,  $100;  a  total 
rem  one  acre. 

.  Hazel,  of  Putnam  County,  planted  one  and  three-quarter 
ne-land,  cowpenned,  the  only  fertilizer,  and  cultivated  it  him- 
e  aid  of  one  horse.  His  product  was  18  barrels  of  sugar, 
Is,  at  8  cents  per  pound,  $316.80;  200  gallons  of  molasses,  at 
?r  gallon,  880;  giving  a  total,  at  the  rate  of  $226.75  per 
C.80. 

GROVES. — The  i]:rowing  of  oranges  requires,  time,  patience, 
egree  of  skill ;  they  have  two  enemies,  frost  and  the  scale 
ither  is  a  discouragement  sufficient  to  drive  a  persistent  man 
rk,  or  an  obstacle  to  pecuniary  success  in  the  long  run.  There 
)  tear  that  orange-growing  will  prove  unprofitable  from  in- 
oduction ;  the  business  is  at  present  in  its  inlancy.  It  is 
at  there  are  Several  groves  recently  i)lanted  on  the  Saint 
now  coming  into  bearing,  one  of  which  now  contains  more 
all  the  groves  on  the  river  contained  prior  to  1867.  The 
lida  orange  is  of  far  better  quality  than  those  received  from 
atries,  and  the  finest  known  varieties  have  been  introduced 
>ose  of  improvement. 

.  Hart  reports  a  grove,  three  years  from  budding,  which 
oranges  to  each  tree.    He  has  himself  several  trees  that  bore 

third  summer  after  budding.  On  Orange  LaUb  a  grove  of 
>  acres  is  reported,  owned  by  a  Mr.  Means,  and  seedlings  suf- 
crease  his  area  to  one  hundred  and  fifty  acres. 
'.  White,  of  Tampa,  reports  a  number  of  flourishing  groves, 
:hat  trees  begin  to  bear  in  five  to  seven  years  from  the  seed, 
:o  twelve  years  old  are  in  full  bearing. 
J.  Dancy,  of  Orange  Mills,  Saint  John's  County,  writes  con- 
crop  of  1871 : 

grovo  consists  of  forty  trees,  twenty  years  old  and  forty,  six  years  old 
ees,  covering  but  little  over  one-balf  acre  of  ground,  I  shipped  for  mar- 
nges,  which  netted  me  2f  cents  each,  or  $1,600,  after  paying  for  nails  and 
xes.  My  twenty-year-old  trees  had  not  what  1  call  a  full  crop  for  trees 
some  had  as  many  as  2,500  to  the  tree,  others  not  more  than  800  to  tfiOO. 
lly  recovered  frem  the  freeze  of  1868.  My  young  trees,  six  years  old,  had 
k/ and  dOO  per  tree.    The  above  are  facts  whioli  those  who  desire  to  en- 
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gago  in  tbo  orange  culture  in  this  part  of  Florida  may  rely  on.  If  there  is  pw 
in  it  to  induce  any  to  come  and  enter  into  it,  I  say  come  one  and  all,  for  Vhi 
of  overstocking  the  market.    Wo  want  competition  in  this  as  well  as.  in  otl 

Miscellaneous  products. — ^I'he  variety  of  plants  capable 
grown  in  Florida,  for  their  fruits,  for  fiber,  for  medicinal  puqKM 
Qses  in  various  arts,  is  very  large,  but  it  is  not  proi>08ed  to  | 
list  of  thein  here.  From  the  correspondence  of  the  i>ast  few  i 
few  items  has  been  culled,  merely  as  hints  of  the  wide  capal 
Florida  for  profitable  and  various  products. 

A  gentleman  writing  of  experiments  in  pine-apple  culture, 
Keys,  South  Florida,  says : 

Recently  we  have  been  making  some  experiments  with  pine-apples.  Tb 
with  us  has  been  to  procure  8t*ed.  Recently  a  company  has  been  canning  tlH 
K*?y8.*  They  have  them  brought  fresh  from  Cuba  by  the  returning  New  Orlt 
ers.  Prom  these  we  can  procure  seed,  by  using  the  suckers  growing  aroun 
These  are  not  so  thrifty  as  those  coming  up  urouud  the  roots,  but  we  6nd  tt 
weU.  The  trials  madc'have  succeeded  beyond  our  ex]iectation.  They  grow  n 
than  cabbage-plants,  do  not  reiiuireso  much  care,  are  not  exposed  to  as  man 
or  enemies,  and  when  once  fairly  set  continue  to  grow  and  bear  for  yea 
replanting.  I  have  now  eight  hundred  growing  vigorously,  and  expect 
my  planting  as  rapidly  as  I  can  procure  seed.  1  hope  to  have  a  fair  crop  ne: 
Jane. 

Bananas  and  pineapples  are  reported  as  doing  well  in  the 
part  of  Volusia  County,  though  they  cannot  be  relied  on  in  the 
portion.  The  commissioner  of  immigration  has  succeeded  in  j 
fine  bananas  in  his  garden  in  Alachua  County. 

A  lemon  was  recently  plucked  from  the  plantation  of  Rev, 
at  Manatee,  12^  inches  in  circumference  in  one  direction,  1^ 
other,  weighing  19  ounces. 

Mr.  A.  B.  Gruiivell,  of  the  Advertiser,  Monticello,  Jefferson 
has  a  high  opinion  of  the  crab  apple  of  Florida.  The  tree  gro 
height  of  20  feet,  is  symmetrical  in  shape,  blossoms  early,  hem 
and  matures  its  fruit  before  frost,  which  is  in  size  about  an  ii 
ameter,  too  acid  for  eating  but  excellent  for  jelly,  and  is  not 
be  injured  by  insects. 

Wild  fruits  of  many  kinds  are  abundant:  the  dewberries, 
ries,  huckleberries,  several  varieties  of  the  Scupi)eriiong  class  o 
the  persimmon,  the  mulberry,  &c.    In  Gadsden  County,  1,000 
Scuppeniong  wine  peracre  are  reported. 

The  Carolina  vanilla  plant,  or  "deer's  tongue,'^  {Liatris  odor 
grows  in  great abuudance  in  Florida,  and  has  been  made,  in  som 
an  article  of  commerce.  It  is  used  by  tobacconists  for  davoring 
tobacco,  and,  if  properly  cured,  with  the  expenditure  of  a  little 
extending  a  knowledge  of  it,  might  become  an  article  of  some 
cial  importance.  A  letter,  embodying  this  opinion,  was  recentl,^ 
from  William  Grange,  of  the  imperial  Ottoman  consulate  at  E 
It  has  been  shipped  from  Pilatka,  Putnam  County,  to  a  con 
extent.  Between  September  4, 1871,  and  January  20, 1872. 39 1 
shipped  from  Silver  Springs,  Marion  County.  It  was  sold  in  i 
at  20  cents  per  pound,  but  the  demand  declined,  either  from  t4 
over-supi)ly  or  from  careless  gathering  and  curing. 

In  Columbia  County,  a  field  of  sea-island  cotton,  twelve  acre 
by  Mr.  J.  V.  Brown,  brought  $2,000  at  95  cents  per  pound  t 
season. 

At  Manatee^  Messrs.  Edwards  and  Foster  are  planting 
large  scale,  being  convinced,  from  experiments,  that  it  is  the  i 
able  iiber  that  can  be  grown  in  the  State. 
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INTRODUCTION  OF  THE  JUTE  PLANT. 

During  the  year  a  number  of  successful  experiments  in  jute  cultiva- 
tion hate  been  reported  to  the  Department  from  various  sections  of  the 
South.  A  farmer  iu  Plaquemines  Parish^  Louisiana,  makes  the  follow- 
ing statement: 

About  the  middle  of  May  last  I  received  from  tbo  Department  of  Agricultnre  two 
varieries  of  Jnte-seed,  one  from  Calcutta,  the  other  from  the  south  of  France.  I  planted 
on  the  Ist  of  June  and  sowed  in  drills  sizteen  inches  apart.  In  a  few  days  the  plants 
"UPeared  and  grew  rapidly.  In  three  months  the  French  jute  grew  nine  feet  and  the 
Calciitta  over  ten.  The  French  specimens  threw  out  numerous  branches  and  a  dense 
xoliage,  while  the  Calcutta  has  no  branches  and  but  few  leaves.  I  believe  this  plant 
'wriU  thrive  in  Louisiana. 

\  Samples  of  both  sorts  were  plant<?d  in  Cameron  County,*  Texas,  in  a 
vwy  dry  soil,  and  had  no  rain  from  the  date  of  planting  to  September 
1^  It  with  difiiculty  germinated,  and  attained  only  the  height  of  four- 
teen inches.    A  correspondent  from  Matagorda  County,  Texiis,  writes: 

1  distributed  the  jut-e-seed  among  our  best  planters,  but  it  came  too  late,  and  wft9 

PuDted  when  the  plants  should  have  been  in  bloom.    The  two  varieties — French  and 

J:Ddian — are  quite  distinct.  From  what  I  see  I  much  prefer  the  India,  which  grows  more 

*J*J  hemp,  or  tiar;  and  has  a  pod  about  three  or  four  inches  long,  growing  on  the  stalk, 

™  limbs  something  like  the  okra.    The  pod  is  full  of  seed,  and  in  diameter  the  size 

J|ftniau'8  little  finger.    The  India  plant  grew  on  our  sandy  prairie  soil,  in  a  severe 

~^ffht,  five  or  six  feet  hi«5h,  while  the  other  kind,  planted  on  strone  bottom-landa^ 

^^  t©n  or  fifteen  feet  high.    The  latter  throws  off  limbs  and  branches,  and  to  my 

™»a  18  objectionable  on  that  account.    Its  seed  grows  in  little  buttons.    I  believe  sou 

™' cjiniate  here  suit  the  plant.  I  made  no  effort  to  gather  the  fiber,  which  will  require 

*P«netice  and  investigation. 

^agustus  F.  Leory,  of  New  Orleans,  writes  to  the  Department  under 
*«eotjMarchll: 

oa    xv**»«  ui^A  «««««!.  i««4.  ^ — *"  send  me  several  papers  of  jute-seed.    These  1 


below  this  city,  on  the  banks  of  the  Missis- 
.  g^©w,  with  little  or  no  cultivation,  t«n  feet 

{^j  *.    J^'bey  fully  matured,  and  produced  abundance  of  seed.    I  am  now  fully  satisfied 
jnte  can  be  produced  throughout  all  the  sugar-growing  portions  of  the  valley. 

-^  Correspondent  in  Charleston,  South  Carolina,  writes: 

SnmDi  ^^2won  I  received  from  the  Department  some  jute-seed  which  I  planted  at 
and  .^^'^'Jl^t^t  twenty -two  mile*  from  this  city.  The  seed  was  not  planted  until  June  10, 
m. .  -**  on  very  poor  land,  but  by  October  1  the  plant  had  attained  a  height  of  six  feet. 
,^.  ;  **^^y  demonstrated  to  me  that  the  cultivation  of  this  fibrous  plant  can  be  a  suc- 
^*^  the  South. 

.  .^^  Thomas  F.  Chapman,  of  Ked  Eiver  Landing,  Point  Coupee,  Lou- 
^^^^^»  says : 

,?  Calcutta  jute-plants  grew  from  twelve  to  sixteen  feet  high.  The  seed-pods  grow 
x|^  J^^^  Btalks  and  limbs.  I  am  now  perfectly  satisfied  that  soil  and  climate  here  suit 
„  ^"*nt,  and  believe,  when  fairly  introduced,  it  will  be  grown  in  this  country  as  long 
itself^^^'*  is  grown.    I  deem  it  almost  as  great  an  acquisition  to  the  country  as  cotton 

^     It  yields  one  of  the  cheapest  fibers  nature  produces. 

p^u.  E.  n.  Derby,  of  Boston,  who  has  long  been  interested  in  this 
^'^^y^t,  sends  to  this  Department  the  following  communication : 

tid^^  years  since,  I  was  led  to  appreciate  the  value  of  this  plant,  and  to  write  an  ar- 
8en?  ^'^  *^®  Atlantic  Magazine,  in  which  1  pointed  out  its  merits.  Soon  after  this  I 
it  i  ^^  order  to  Calcutta  for  a  supply  of  seed,  and  when  it  arrived  I  planted  a  portion  of 
gA^  *^.V  garden  on  the  sea-coast,  where  It  grew,  but  did  not  mature.  A  jwrtion  of  the 
J^>  planted  farther  from  the  sea,  germioated,  and  the  plants  rose  to  the  height  of 
w»^  ^r  three  feet,  but  the  8eaM>n  proved  too  short  for  them.  The  residue  of  the  seed 
Sb?  ^^^  ^^  ^^^  Department  of  Agriculture  for  distribution  in  the  more  southern 
j^^«8 ;  but  being  then  in  its  second  year,  it  cither  failed  to  germinate,  or  did  not 
^^^Its  destination. 

^  ^^ile  acting  at  Washington  as  a  commissioner  of  the  Government  upon  onr  rela- 
^^^  with  Canada,  1  made  It  my  business  to  visit  the  Department  of  A^icaltare  and 


172 


AGRICULTURAL  REPORT. 


inquire  aftur  tbo  iuto^ced.  Tho  rcsalt  of  my  visit  was  a  second  and  more  neeeafid 
orclcr,  transmitted  by  the  Department  to  India,  for  a  new  snpply  of  seed  in  1869^  ud 
followed  by  another  order  sent  to  France.  I  have  now  to  congnitnlate  yoa  upon  the 
snccessof  the  Department  in  obtaining  tho  seed,  npon  its  distribution  atthsSoiUi, 
and  upon  the  production  of  into  in  our  Southern  States,  where  it  is  now  aoclimafcei 

Letters  pnblibhed  bv  the  Doimrtment,  and  others  addressed  to  me,  j^ive  the  gptitf' 
ing  information  that  the  jute  attained  its  full  height  of  ten  to  twelve  feet,  luid  ripoed 
its  seed  last  year  in  Texas  and  Louisiana.  The  planters,  however,  were  still  ataloM 
as  to  the  best  mode  of  planting,  the  season  fur  gathering,  and  the  steps  to  be  tikn  to 
separate  the  fiber  from  the  stem.  To  obtain  this  information,  I  addressed  a  letter  to 
the  agent  of  the  Tudor  Ice  Company,  at  Calcutta,  Mr.  K.  Macallister,  and  reeeind  ft 
very  nill  reply,  as  follows : 

"The  seeds  are  sown  in  the  months  of  March  and  April,  broadcast,  on  plowed li&df 
preference  being  given  to  moist  high  ground,  situated,  tf  x>ossible,  on  tnebaokof  ft 
river,  and  somewhat  sandy.  As  a  general  rule  manure  is  not  used,  bnt  animal  daos 
has  been  employed  to  advantage  |  nor  is  it  necessary  to  irri^pte  thegronnd,  asnoowrB 
water  is  required  than  is  sumcient  1o  keep  the  roots  moist,  for  whieh  the  ordiniiy 
showers  of  this  country*  generally  suffice.  It  is  allowed  to  grow  three  to  foor  monthfllp 
and  is  cut  in  the  mouths  of  June,  July,  and  August,  when  it  has  attained  a  heiglit  d 
seven  and  a  half  to  twelve  feet,  tho  size  dci>ouding,  of  course,  on  the  fertility  m  tto 
soil  and  the  season. 

"  The  time  chosen  for  cutting  is  just  after  tho  ilowcrs  have  turned  to  seed,  andbefiit^ 
the  seeds  begin  to  ripen ;  for  it  is  found  when  cut  thus  early  to  be  of  better  color  aDO 
to  have  less  root.  When  the  seeds  are  allowed  to  ripen  it  appears  that  the  fiber  b^* 
comes  stiff  and  hard,  and  tho  inferior  x>ertiou  of  the  stem  changes  color,  becmniog 
blackish  or  reddish. 

"  When  cut,  tho  stalks  are  tied  in  bundles  and  throwni  iuto  tanks  of  dirty  water  tf»^ 
allowed  to  remain  there  live  to  eight  days  to  rot,  (the  dirtier  the  water  the  AetaTf  I 
believe,  the  rotting  process  takes  phice,)  at  the  expiration  of  which  time  th^  ftX^ 
taken  out  and  tho  fiber  fulls  from  the  stick.  The  fiber  is  then  hung  op  to  diy,  tf>A 
when  dry  is  assorted,  packed  in  round  bundles  called  drums^  and  sent  ofi^ 

'*The  finer  qualities  of  jute  sometimes  attain  a  height  of  fifteen  feet.  TheaDnQ^ 
the  plant  tlio  lower  the  quality.  The  seeds  are  ustnl  for  cultivation  only.  They  oontftto 
very  little  oil,  and  no  one  has  ever  thought  it  worth  while  to  crush  them,  neither  haV'^ 
they  over  been  tried  for  feeding  poultry  or  cattle.  Small  plants  yield  more  seeds  tta^ 
the  larger  ones,  and  supposing  uU  the  plants  on  an  acre  to  be  allowed  to  ripeii|tb^ 
yield  of  seed  would  be  about  120  pounds,  as  I  am  informed." 

The  South  now  possesses  tho  seed,  the  mode  of  culture,  and  tho  knowledge  of  tlx^ 
fact  that  jute  attaius  to  the  full  size  of  that  grown  in  India,  in  at  least  twoof  oi^ 
cotton  States.  The  South  will  be  interested  to  Icuru  that  in  India  jute  is  taet  fUoAM^S 
upon  cotton,  and  that  the  annual  exi>ort  of  it  from  India  to  Europe  and  Amencabi^^ 
fair  soon  to  exceed  the  export  of  cotton.  ^^ 

Tho  production  of  cotton  in  India  was  greatly  stimulated  by  the  high  prices  \ntaiB0O» 
to  our  late  war;  but,  since  its  conclusion,  it  has  been  checked  by  a  decline  of  prio^^ 
Jute,  on  the  contrary*,  though  it  aUo  received  a  stimulus  from  the  war,  still  continO^^ 
to  Increase.    It  is  the  cheaiKist  liber  produced,  and  on  that  account  has  been  and  s^^^ 
is  extensively  used  as  a  substitute  for  cotton.    In  India  the  field  which  in  oidiiu 
years  returns  but  09  pounds  of  cotton  to  the  acre  yields  552  pounds  of  jute,  and  ism' 
easily  cultivated  when  in  jute  than  in  cotton.  *  Jute-seed  is  sown  broadcast  in' 
spring,  and  when  tho  plant  has  attained  its  full  height,  bnt  before  its  seed  ripeDfl»  i^ 
cut  and  laid  for  a  week  in  some  pool  or  river,  when  the  outer  bark  i>eel8  off.    The  ""*' 
is  then  shaken  from  the  stem,  and  as  soon  as  it  has  been  dried  by  tho  sun  it  is 
for  sale  or  use.    Tho  sti^ms,  like  willow  branches,  are  used  for  basket-work. 

The  cotton  fabrics  from  the  looms  of  England  have  broken  down  the  cotton  i 
factnre,  once  carried  to  great  perfection  in  India,  but  tho  manufacture  ofjute  is  _ 
placing  it.  Its  manufacture  requires  little  capital,  skill,  or  machinery.  '*  llio  Ind^-^S 
widow  "  still  sits  upon  the  ash-heap,  and  weaves  the  sackcloth  largely  used  iu  AmeC"^^^ 
to  enveloi>  both  ^rain  and  cotton.  Although  the  export  of  cotton  firom  India  ^^^^^J 
tinues  nearly  stationary-,  the  export  of  jute  from  that  country  sliow^s  an  increase  fr^^^ 
about  300,000,000  ponnds,  in  lb70,  to  450,000,000  in  lb71,  thus  showing  the  rem^^* 
able  gain  of  50  per  cent,  in  a  single  year.  Should  such  gain  continue  for  another  y^ 
the  export  of  jute  in  1872  will  exceed  in  weight  the  export  of  cotton.  This  conolii^^ 
is  sustained  by  the  following  tables.  The  British  one  is  taken  from  tho  London  *"  '^ 
mist  of  November  U,  1871,  and  the  American  fi*om  tho  last  annual  report  of  the 
of  Statistics  for  the  fiscal  year  ending  June  30,  ltJ71 : 

Importation  ofjute  from  the  East  Indies  into  Great  Britain  during  the  first 
months  of  1871  and  1870:  In  first  ten  months  of  1871,  tons  134,22c5;  valae  £3,SM; 
In    first  ton  months  of  1870,  tons  98,309;   value  £1,912,492.     Imports  of.Jato  1 
the  United  States  in  fiscal  years  ending  June  30,  1871,  and  June  30, 1870:.  In  '^ 
jute  raw,  tons  20,450.     In  1870,  jnto  raw ;  tons  19,049.    Jute  imported  fiEom  *-*' 
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loth  and  bags  into  tho  United  States,  in  1871,  30)124,466  pounds;  in  1870, 
i.   The  whole  value  of  jnte,  both  raw  and  mnnnfaotored,  imported  from  India 

>  United  States,  was,  in  1871,  $5,362,9«8;  in  1870,  $3,155,271.  We  may  safely 
im  these  tables  that  tho  exportation  of  Jnte  from  India  to  the  United  States 
^  past  fiscal  year  increased  more  than  70  per  cent.,  both  in  volnme  and  vaJne, 
i  the  entire  export  from  India  to  Europe  and  America  now  exceeds  450,000,000 

g  in  India  more  than  $25,000,000. 

lied  to  a  variety  of  nscs.  Much  of  it  is  UBcd  in  carpets  and  other  fabrics 
.utie  for  wool,  cotton,  flax,  and  hair.  When  it  is  landed  in  the  United  States, 
fabrics  composed  of  it  are  increased  in  cost  by  heavy  charges  for  freight, 
6,  uiities,  profits,  and  interest ;  and  tho  bale-cloth  is  more  than  doubled  in  cost 
and  other  charges,  before  it  roaches  the  cott.on-press.  Most  of  these  espen- 
nay  be  avoided  by  the  planter,  if  he  will  devote  to  jute  a  part  of  hiscotton- 
ty  doing  so  he  will  accomplish  several  important  objects :  First.  Its  culture 
)dnoe  a  diversity  of  pursuits.  There  is  a  strong  tendency  to  over-production 
.    Three  millions  and  a  half  bales  of  cotton  yield  larger  returns  than   four 

and  if  ho  diverts  from  the  cultivation  of  cotton  to  jnte  a  force  sufficient  to 
half  a  million  of  bales,  tho  crop  of  jute  will  be  nearly  a  clear  acquisition, 
Rave  a  largo  outlay  for  freight,  bale-cloth,  and  compression  of  cotton.  Second. 

n  of  jute  will  save  several  millions  sent  out  of  the  cotton  States  every  year 
we  gunny-cloth,  and  will  fumidh  a  largo  surplus  for  homo  consumption  and 
on  to  Europe.  Third.  If  in  India  jute  can  be  produced  for  one-eighth  of  the 
>tton,  while  it  sells  for  one-fourth  of  tho  price  of  cotton,  it  must  yield  large 
ad  can  be  raised  with  still  larger  profit  at  the  South  where  it  escapes  freights, 

I  other  charges,  and  commands  -a  higher  price.  It  has  been  in  very  quick 
ood  DOW  sells  in  Boston  from  6  to  7  cents  per  pound.  Fourth.  If  jute  is  fast 
ipon  cotton  and  superseding  it  to  some  extent,  the  Southern  States  will  surely 
0  rear  if  they  do  not  keep  pace  with  India  in  this  branch  of  agriculture, 
lart  from  the  preceding  considerations,  jut<S  would  employ  the  female  labor  of 
1,  which  retires  from  the  cotton-field  under  the  system  of  free  labor.  It  would 
loyment  also  to  tho  field-hands  when  driven  from  the  fields  by  the  inclemency 
isons. 
uple  machinery  used  in  Kentucky  for  spinning  and  weaving  hemp  might  be 

>  jute,  and  be  in  many  cases  sot  in  motion  by  the  power  now  used  for  ginning 
iressin^  cotton.  In  the  present  posture  of  affairs  it  is  the  policy  of  the  South 
11  the  jute-secd  raised  the  present  year,  and  to  send  a  large  part  of  it  to  the 
But  of  Agriculture ;  while  it  should  pay  particular  attention  to  tho  production 
ifacture  of  jute  in  the  coming  season. 

ollowiug  is  a  statement  of  the  imports  of  jute,  and  similar  fibers, 
seal  year  ending  June  30, 1871 : 

150  tons,  valued  at $2,131,056 

ures  of,  228,873  square  yards,  valued  at 28,656 

oth  and  other  bagging,  30,124,466  pounds,  valued  at ^ 1, 468, 908 

iuufactures,  valued  at 1,734,474 

tal 5,36«,988 


is  an  im])ortation  amounting  to  $5,362,988,  most  of  which  might 
ated,  and  a  new  agricultural  industry  created  which  might 
Ily  become  an  important  ally  of,  and  comi)lement  to,  the  cotton 
• 

[uantity  of  coarse  fibers  required  in  this  country  becomes  larger 
y.  A  large  amount  of  the  fiber,  of  the  heavy  flax  of  the  West, 
3  grown  almost  exclusively  for  the  seed,  has  of  late  years  been 
as  a  substitute  for  jute  in  cotton  bagging  and  other  cheap  mate- 
bags.  Should  jute  culture  become  a  naturalized  industry  a 
ful  enlargement  of  its  present  list  of  uses  would  occur,  and  a 
3velopment  of  its  production  would  be  assured.  The  Depart- 
'  Agriculture  will  foster  this  enterprise  by  every  available  means. 
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STATISTICS  OF  THE  DAIRY. 

The  report  of  the  American  Dairymen's  Association  for  1871  exhibits 
1,283  cheese  and  butter  factories  in  the  United  States,  against  1,K4 
reported  in  1S70,  and  1,0G6  reported  in  18G9.  Of  these  establishments 
about  55  per  cent,  present  statements  of  the  number  of  cows  employed, 
showing  an  average  of  415  cows  for  each  factory.  The  following  averages 
are  exhibited  in  States  leading  in  dairy  manufactures,  viz.,  for  each  fec- 
tory  in  JSew  York,  410  cows;  Ohio,  510  cows;  Illinois,  Massachusetts;, 
Vermont,  and  Michigan,  collectively,  383  cows;  Wisconsin,  278  cows; 
Pennsylvania,  182  cows.  The  numbers  of  dairy  factories  in  these  States 
are  reported  as  follows :  New  York,  9G3 ;  Ohio,  98  j  Illinois,  46 ;  Massa- 
chusetts, 30;  Vermont,  35;  Michigan,  20;  Wisconsin,  40;  Pennsylvania, 
10.  These  annual  lists  are  incomplete,  but  give  a  fair  indicatiou  of  the 
growth  of  the  associated  dairy  system  from  year  to  year. 

The  cheese  of  1871  has  been  superior  to  that  of  the  preceding  year,  of 
which  the  mi<lsumnier  manufacture  was  so  greatly  affected  by  the  ex- 
treme heat;  but  the  losses  experienced  during  the  season  of  1870  from 
imperfect  curing  of  cheese  have  enforced  attention  to  this  latter  poiut| 
and  current  dairy  publications  are  contributing  to  improvement  in  this 
respect,  by  presenting  plans  of  cheaply-built  and  effective caring-rooin8| 
ice-houses,  &c.,  accompanied  with  minute  discussions  of  details  of  maa- 
agement.  Mr.  L.  13.  Arnold,  of  Ithaca,  New  York,  after  stating  that  the 
united  testimony  of  careful  experimenters  has  proved  that  7iP  of  Fubr 
renheit  is  the  proper  temperature  for  curing  cheese,  points  out  tiie  iija- 
ries  which  have  resulted  from  deviations  from  this  standard.  Manafoc- 
turers  sometinies  allow  green  cheese  to  stand  for  a  few  days,  in  roomfl 
where  the  temperature  is  too  low,  supposing  that  thereby  only  ade^y 
in  ripening  is  involved,  whereas  the  best  experience  has  shown  that  any- 
thing which  checks,  even  temi)orarily,  the  progress  of  the  curing  prooees, 
is  damaging  to  the  character  of  the  cheese.  A  temperature  which  is  too 
low  tends  to  make  the  cheese  hard,  dry,  and  flat  in  taste;  on  the  other 
hand  green  cheese,  when  exposed  to  a  teniperatui^  of  80^  to  90^,  will 
swell  with  gases,  and  will  ripen  too  ra])idly,  developing  bad  flavor. 

The  increase  of  manufacture  and  the  decrease  of  prices  during  the 
years  of  1870  and  1871  have  led  experts  not  only  to  study  the  means  of 
improving  the  average  character  of  American  cheese,  but  also  to  con- 
sider specially  the  adaptation  of  styles  and  shapes  to  the  demands  of  the 
tiade,  and  all  methods  which  promise  reduction  in  the  expenses  of  mar- 
keting cheese.    More  sUiUful  manufacture  has  also  reacted  iu  greater 
eHbrts  to  secure  the  best  condition  of  the  milk  product.    The  advantages 
of  the  home-rearing  of  milk  stock ;  the  practi(fe  of  soiling  as  a  pi*event- 
ive  agaiust  the  diminution  in  quantity  and  depreciation  in  quality  of 
milk  usiuilly  experienced  <luring  summer  extremes,  and  especially  iu  dry 
seasons;  the  often  reiterated  need  of  the  most  perfect  cleanliness  of 
milk-vessels,  and  of  milk-rooms  free  from  impure  odors — points  not  yet 
fully  appreciated  by  many  milk  producers — have  been  presented  in  the 
most  forcibh*  inann<»r,  nncl  illustrated  by  conclusive  statements  of  expe- 
rience. 

DAUIYING  IN  VIKGI^'IA. 

Several  cheese  factories  have  recently  been  erected  in  Virginia,  and 
an  increased  number  may  be  expected  at  an  early  day.  No  State  prom- 
ises a  better  profit  for  capital  invested  in  associated  dairying.  The  Old 
Dominion  cheese  factory  at  Hamilton,  Loudoun  County,  Virginia,  was 
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established  iu  May,  1871.  The  amount  of  milk  received  from  May  6  to 
September  8  was  378^38  pounds ;  amount  of  cheese  manufactured,  3(j,625 
poQuds;  average  quantity  of  milk  required  for  one  pound  of  cheese.  10.3 
pounds ;  average  value  of  cheese  at  the  factory,  125  cents  per  pound,  the 
pro<lnct  being  of  excellent  quality,  notwithstanding  the  severe  drought 
of  the  season.  The  superintendent,  Mr.  J.  K.  Taylor,  siijs  that  it  must 
be  conceded  that  Virginia  is  admirably  adapted  to  dairying,  and  that  the 
production  of  milk,  butter,  and  cheese  would  pay  the  farmers  of  the 
State  vastly  better  than  the  present  exhaustive  system  of  cropping  with 
grain  and  tobacco. 

Mr.  Taylor,  reporting  on  the  sales  of  cheese,  butter,  milk,  and  calves 
from  his  dairy  of  8  cows,  for  the  season  commencing  May  7,  and  closing 
December  12,  states  the  net  receipts  over  current  expenses  at  $387.19, 
averaging  848.40  per  cow.  From  Mr.  T.  R.  Smith's  dairy  of  10  cows. 
Dear  Lincoln,  Loudoun  County,  2,040  pounds  of  cheese  were  made  during 
the  season  of  1871,  netting  $273.81.  Amount  of  butter  made,  970  pounds, 
bringing  an  average  price  of  30  cents  per  pound ;  value  of  10  calves, 
$61.40;  average  return  per  cow,  without  deduction  for  cost  of  manufac- 
toriug  butter,  $G2.62.  Mr.  E.  J.  Smith's  dair>,  near  Lincoln,  varying 
from  10  to  11  cows,  reports  an  average  of  $40.03  per  cow  for  the  season, 
without  <lcduction  for  cost  of  making  butter.  Mr.  B.  W.  Welsh's  dairy, 
near  Circleville,  in  the  same  county,  reports  an  average  return  of  $43 
per  cow. 

The  low  price  of  land  iu  Virginia,  in  comparison  with  the  best  dairy 
districts  in  Pennsylvania  and  New  York,  the  abundance  and  quality  of 
graRses  in  the  best  locations,  the  length  of  the  grazing  season,  and  the 
comparatively  small  amount  of  winter  forage  required,  combine  to  ren- 
d€5r  the  business  profitable  here.  Improvement  in  the  milkirg  qualities 
of  cows,  and  a  better  acquaintance  with  their  proper  management,  wUl 
increase  the  cash  value  of  the  i)roduct  per  cow,  which  is  now  compara- 
tively low. 

aROWTH  OP  THE  DAIRY  INTEREST  IN  OHIO. 

The  Wellington  (Ohio)  Enterprise  gives  the  following  statement  of 
shipments  of  cheese  from  Wellington,  for  five  years  past :  In  1867, 
2,740,400  pounds;  18G8,  3,130,448  pounds;  1809,  3,355,914  pounds; 
1870,  7,978,039  pounds ;  1871,  9,071,603  |)ounds. 

The  growth  of  cheese  manufacture  in  Medina  County,  Ohio,  is  shown 
by  the  following  summary  from  the  Medina  Gazette:  Amount  of 
cheese  made  at  twenty-three  factories  in  1871,3,223,491  pounds;  amount 
made  by  private  dairies,  200,000  pounds ;  total,  3,423,491  pounds ;  mak- 
iDg  an  increase  of  686,791  pounds  over  the  product  of  1870.  The  value 
of  the  cows  employed  in  1871  amounted,  at  an  average  estimate  of  $35 
each,  to  $318,500,  and  the  value  of  the  cheese  product  is  placed  at  about 
$300,000. 

The  statistical  report  of  the  secretary  of  state  of  Ohio  exhibits  the 
butter  product  of  that  State,  in  1870,  at  43,020,554  pounds,  showing  an 
increase  of  4,236,047  pounds  over  that  of  1869,  and  of  8,957,623  over 
the  average  of  the  decade  from  1800  to  1869,  inclusive.  The  cheese 
product  for  1870  was  31,381,038  pounds,  showing  an  increase  of 
10,860,870  pounds  over  that  of  1869,  and  of  11,291,052  pounds  over  that 
of  the  decade  commencing  with  I860. 

HOHE-BBED  STOCK. 

At  the  meetings  of  dairy  associations  during  the  last  two  years 
exi>erts  have  strongly  advised  that  dairymen  should  raise  their  own 


176  AGRICULTURAL  REPORT. 

milk  stock,  instead  of  persisting  in  the  current  practice  of  purohasiDe 
to  keep  up  the  number  of  the  herd;  and  it  has  been  repeatedly  and 
authoritatively  asserted  that,  even  though  <^  coming  in"  at  a  somewhat 
greater  cost  than  a  purchased  animal,  the  home-bred   cow,  under 
proper  management,  will  give  decidedly  the  larger  profit.     State- 
ments recently  put  forth  by  dairymen  in  different  parts  of  Now  Eng- 
land and  New^  York  go  to  sustain  this"  proposition,  some  of  these  1 
been  found  included  in  evidence  offered  on  other  questions  of  pr    ice. 
An  experienced  milk-producer  of  Middlesex  County,  Massaci       ti, 
states  to  the  Department  that  in  his  own  region,  at  average  pncea 
hay,  the  cost  of  a  home-bred  cow,  coming  in  at  twenty-eight  or  thuTj 
months  of  age,  would  be  fairly  estimated  at  $50;  and  that,  thonp 
long  accustomed  to  recruit  his  herd  by  purchase,  careful  observotioKi 
has  of  late  led  him  to  the  conclusion  that  the  opposite  method  is  tbi 
preferable  one.    In  Herkimer  County,  New  York,  and  in  other  promi 
nent  dairy- districts  of  that  State,  the  method  of  home- rearing  of 
stock  appears  to  be  gradually  gaining  favor  among  practical  men;  i 
the  Western  New  York  Dairymen's  Association,  at  their  roeetiii[r  a 
Buffalo,  in  May  of  the  current  year,  passed  a  unanimous  resolution 
proving  this  policy.    The  cost  of  raising  a  "good  cow"  was  estimal    » 
about  840 — considerably  less  than  the  price  of  a  purchased  cow 
equal  value.    The  importance  of  males  of  pure  blood* was  eaniesti: 
insisted  upon.    In  a  recent  address  before  the  Ohio  Dairymen's  A 
ciiition,  Mr.  J.  H.  Klippart  deprecated  the  current  system  of  recmiui 
the  herd  by  purchase,  adding  that  the  best  animals  could  not  \ 
obtained  in  this  way.    Where  dairymen  chose  to  continue  this  c 
he  advised  adherence  to  the  Grerman  rule:     "Purchase  the  an 
when  in  calf,  never  a  cow  with  a  calf,  nor  a  cow  in  milk,  since  a  co^ 
driven  from  a  farm  where  her  calf  was  dropped  will  diminish  heryi 
of  milk.'' 

George  Gcddcs,  of  New  York,  well  known  for  his  thorough  acqoaia' 
auce  with  the  best  English  and  American  agriculture,  after  enumera] 
ing  the  evils  attendant  on  the  practice  of  purchase,  expresses  hi 
surprise  that  American  farmers  should  be  deterred  from  raising  thei 
own  dairy  stock,  and  remarks  that  no  other  system  of  recruiting  tb 
herd  gives  such  opportunity  for  increasing  the  valne  of  the  cows  an 
the  fertility  of  the  farm ;  and  that  this  is  the  current  practice  of  farmed 
in  all  the  midland  counties — "bringing  the  heifers  into  the  dairy  her< 
and  fattening  off  the  cows  in  turn,  so  that  they  never  have  any  inferi^ 
old  cows  to  dispose  of." 

TROFITS  OF  SOILING. 

Mr.  n.  Sedgwick,  of  Cornwall,  Connecticut,  stated  at  the  fimnea 
meeting  at  Lowell,  Massachusetts,  in  September,  that  farmers  in  b 
neighborhood  were  engaged  in  producing  milk  for  the  New  York  marki 
Eeferring  to  the  short  feed  of  the  fall  of  1871,  he  added : 

.  Onr  farmers  all  dcclaro  tboy  will  novor  ^o  hack  to  tho  old  way  of  fowling  stock.  "^ 
cut  up  onr  straw  ami  everything  avail.ihlo.  Many  of  na  have  adopted  the  plao 
steaming:  the  food  for  onr  cattle,  and  we  are  satisfied  from  tlie  exx>oriraent«  wo  have  mii 
that  wo  save  a  third  of  onr  provender  hy  steaming  it.  As  a  sample  of  what  this  maiU 
of  feedinfj  stock  will  do,  I  y\ill  relate  an  instance  of  a  yonng  man  who,  :\,  year  ago  tl 
last  spri  n  «^,  bought  a  farm  of  80  acres  of  land  for  $1 1,000.  Tho  farm  then  kept  11  eoTTfl 
or  5  yearlings,  and  a  horse  or  two.  Tho  young  man  took  hold  of  that  farm  and  imU 
diately  put  in  11  acres  of  sowed  corn.  Ho  increased  tho  Btock  to  25  cows,  and  b< 
them  on  1*2  acres,  feeding  them  tho  sowed  corn,  and  also  cutting  his  oats  green  '■ 
food.  His  receipts  the  tirat  year  were  over  $3,000.  This  ye.ir  ho  has  summered  on  tl 
same  farm  27  cows,  and  ho  told  me  tho  other  day  that  his  27  cows  would  average  b 
•^100  each  from  tho  profit  on  milk. 

The  following  is  a  statement  made  by  Mr.  L.  B.  Arnold,  of  New  Yoxi 


t-  "I 


STATISTICS  OF  THE  DAIEY.  177 

n  land  was  cheap,  grazlDg  only  was  thought  of  for  the  Bnmmer  keep  of  all  khids 

KtoAk.    Bat  88  laud  has  grown  dear,  mrmers  have  endeavored  to  feed  their 

rer  acres,  and  have  resorted  to  soiling  in  the  dry  part  of  the  season.    In 

^  V  districts  soiling  has  been  slowly  growing  in  favor  with  dairymen,  nntil 

>•       tun         idered  an  essential  part  of  their  summer  feed.    In  view  of  the  high  price 

Om.  »     I  jMiu  wie  nncertaiuty  of  the  seasons  it  is  deemed  both  unprofitable  and  unsafe 

to  I      on  grazing  alone. 

A  report  by  Mr.  C.  L.  Sheldon,  for  the  Snlpbur  Spring  cheese  factory, 

LowvUle,  New  York,  covering  the  season  of  1870,  illnstrates  the  losses 

eDSoing  from  the  imperfect  system  of  summer  feeding  hitherto  customary. 

The  season  commenced  May  3  and  closed  October  21,  and  the  number 

)f  cows  was  720.    The  average  yield  per  cow  for  the  season  of  1870, 

^hich  was  characterized  by  extreme  drought,  showed  a  decrease  of 

^7  per  cent,  from  that  of  the  corresponding  term  of  1869.    May,  1870, 

ihowed  a  gain  of  5  per  cent,  over  May,  1869.    The  other  five  months 

udiibited,  respectively,  a  diminution  from  averages  of  corresponding 

Qths  of  1869,  the  percentage  of  loss  attaining  its  height  iu  July,  and 

\  gradually  falling  through  the  rest  of  the  season,    liesults  of  manu- 

tre  ^so  proved  an  inferiority  iu  the  quality  of  the  milk. 

IMPUBE  WATER. 

0<    iplaints  of  neglect  to  provide  dairy  animals  with  pure  water  con- 

3  trequent  in  factory  reports,  and  some  experts  assert  that  to  the 

^ant  and  impure  water  which  farmers  often  virtually  comi)el  their 

'■^s  to  drink,  more  than  to  any  other  cause,  is  to  be  attributed  the 

alty  in  turning  out  a  first  quality  of  cheese.    At  the  opening  of  the 

ut  year,  in  an  address  before  the  American  Dairymen^s  Association 

^iie  subject  of  tainted  milk,  floating  curds,  &c.,  Mr.  John  R.  Ohapman, 

adison  County,  New  York,  stated  that,  during  the  first  five  years 

wie  cheese  factory  system,  cheese-makers  encountered  but  little  ot 

^    fetid  fermentation  which  has  been  found  to  so  large  an  extent 

ug  factories  during  the  last  three  years.    The  factories  of  the  former 

were  chiefly  in  regions  of  good  grasses  supplied  with  running 

'       QS  of  spring  water.    Now,  large  numbers  of  factories  are  established 

^ow,  wet,  swampy,  sour  lands,  and  on  lands  where  the  cows  drink 

^  stagnant  ponds.    However  skillful  a  cheese  manufacturer  may  be 

f^annot  make  really  good  cheese  iu  a  region  where  such  imperfect 

^^tions  of  milk  production  exist. 

SEIMMED-MIL£  CHEESE  IN  1870. 

'.E.  S.  Munson,  superintendent  of  the  Franklin  Creamery,  Franklin, 

» w  York,  in  his  report  for  the  season  of  1870,  commencing  May  16  and 

ding  October  15,  states  the  average  number  of  cows  at  880;  pounds 

tuilk  received,  2,310,569;  pounds  of  butter  made,  78,459;  pounds  of 

,  124,966.    The  average  price  of  the  butter,  delivered  at  the  raU- 

I  seven  miles  distant,  was  nearly  39  cents  per  pound,  and  the  average 

of  the  cheese  in  May,  August,  September,  and  October  was  8^ 

18  per  pound.    The  June  and  July  make,  of  poor  quality,  was  sold  oi^ 

Let  glutted  with  similar  material,  and  brought  2  to  5  cents  per 

I,  one  ton  being  entirely  worthless.    Taking  the  season  as  a  whole, 

» ]     reus  netted  $1.33  to  $1.35  on  each  100  pounds  of  milk.    Putting 

average  weight  per  quart,  wine  measure,  at  2^  pounds,  the  report 

)W8  a  net  return  of  nearly  3  cents  for  each  quart  of  milk  supplied. 

K£T  RECEIPTS  FOE  MTLK. 

The  following  reports  for  1870  give  examples  of  net  prices  realized  by 
^troDs  for  milk  delivered  by  them  at  factories  in  New  York — Weeks's 
^tory,  Verona,  employing  700  cows,  or  an  average  of  600  cows  for  the 
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seasouy  cominencing  April  II  and  closing  November  4:  average  iirice 
100  pounds  of  cheese,  $14.28;  uet  price  returned  to  patrons  for  each  1 
pounds  of  milk,  $  1 .24  J.  Valley  factory,  Stockbridge,  employing  an  av 
age  of  475  cows :  average  price  of  100  pounds  of  cheese,  $13.87;  uetp 
ceeds  to  patrons  for  1(N)  |>ounds  of  milk,  $1.20^.  Sulphur  Spring  fado 
Lowville:  average  gi'oss  value  of  100  pounds  of  cheese,  with  wbey  b 
ter  added,  $13.74;  average  net  value  of  100  pounds  of  milk,  $1.1 
Taking  21  pounds  as  the  average  weight  of  one  quart  of  milk,  the 


that  the  season  commenced  April  1  and  closed  November  19.    K 
of  cows  employed,  1,734 ;  average  price  of  100  pounds  of  che<  % 

net  pn>ceeds  of  100  iM>unds  of  milk,  $1.13|,  (or  2^  cents  per  quan.;   1 
average  price  received  for  each  100  pounds  of  ch(  ese  during  the 
seven  seasons  was  $14.52,  and  the  average  net  value  of  100  iioai 
milk  was  $1..*33J,  for  neariy  3  cents  per  quart.)    The  report  of  We 
factory  for  187 1  states  the  average  price  of  100  pounds  of  cheese  at  |li. 
and  the  net  return  to  patrons  on  100  pounds  of  milk  at  $1.01}.   1 
Sulphur  Spring  factory  reports,  for  1871,  the  average  gross  value  of 
pounds  of  cheese,  with  whey  butter  added,  $11.72J ;  average  net 
of  100  pounds  of  milk,  $1.04]. 

BUTTER-MAKING  IN  FACTORIES. 

No  question  connected  with  the  dairy  is  more  vital  to  the  interesta 
pro<lucers  and  consumers  than  that  of  the  best  management  of  bntl 
The  current  expressions  of  dairymen  in  different  portions  of  the  connl 
both  CAst  and  west,  show  a  thorough  conviction  of  the  necessity  i 
practicability  of  a  general  application  of  the  factory  system  to  the  ma 
facture  of  butter. 

Mr.  O.  S.  Bliss,  secretary  of  the  Vermont  Dairymen's  AssociatI 
states  that  having  watched  with  much  interest  the  working  of  cooim 
tive  butter  manufacture-,  he  has  found  it  successful  in  every  iri 
within  his  knowledge.  As  to  the  necessities  of  water,  &c.,  a  good  spr 
or  well,  and  suit^ible  rooms  and  apparatus,  contribute  as  much  to 
highest  success  of  the  co-oi>erative  system  as  to  that  of  farm  maua 
ture,  and  no  more ;  but  particular  provision  must  be  made  against  ii\j 
from  the  practices  of  careless  feeders,  such  as  are  to  be  fountl  in  e\ 
community  of  milk-gi*owers.  As  to  the  disj)OSid  of  the  skimmed  n 
Mr.  Bliss  holds  that  the  best  course  is  to  fei'd  it  out  to  pigb  and  eal 
thus  turning  it  into  meat  antl  manure,  rather  than  to  work  it  up  i 
Bkimcheese.  Mr.  I.  Li.  Wanzer,  manager  of  a  butter  and  cheese  ^ 
at  Elgin,  Illinois,  well  known  as  a  skillful  dairyman,  says  that  w 
western  cheese  has  attained  a  resjiectablo  standing  in  the  general  i 
ket,  western  buttex,  the  weight  of  which  is  believed  to  amount  to 
times  that  of  cheese,  has  a  very  unenviable  reputation.  There  is  gre 
need  of  reform  in  tha  stiiple  of  butter  than  in  any  other  product  of 
Northwest,  and  there  is  no  doubt  that  butter  factories,  pni^ierly  < 
lished,  will  be  the  most  effective  means  of  this  reform.  There  is  uoi 
ger  of  overstocking  the  market  with  butter  of  a  sui^erior  quality,  au 
should  not  be  forgotten  that  the  manufactories  to  a  great  extent  abi 
small  dairies  without  materially  inci'easing  production.  But  Mr.  W 
zer  conclu<lcs,  from  careful  observation,  that  factory  making  of  ba 
and  cheese  can  be  successfully  carried  on  oidy  where  an  abuml 
flow  of  running  water  is  secured,  and  where  the  milk  is  sapplied 
patrons  living  within  a  moderate  distance  from  tlie  establhslmienl 
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being  specially  important  that  the  milk  when  received  should  be  sweet 
and  tree  from  injury  either  by  want  of  care  in  the  hands  of  the  fixrmer, 
or  by  conveyances  over  long  distances  in  hot  weather. 

SETTING  MILK  FOR  BUTTEE. 

The  method  of  sotting  milk  in  deep  vessels  is  claimed  to  give  not  only 
greater  convenience  of  handling,  but  also  a  better  condition  of  cream 
Uian  is  obtained  under  the  old  system  of  shallow  pans.  The  milk  is 
luaiutaiued  at  a  unilbrm  temperature  by  water  tlowiug  below  and  on  all 
sides  of  tbo  milk  vessels. 

Mr.  J.  W.  Irons,  manager  of  a  butter  and  cheese  factory  in  Tomi)kins 
Conpty,  New  York,  states  that  he  sets  his  milk  in  tin  pails,  eight  inches 
iii  diameter  and  twenty  inches  deep,  in  pools  filled  by  a  steam-engine, 
wliich  also  gives  power  for  churning  and  other  purposes.    Milk  for  but 
ter  alone  remains  in  the  ikk)I  from  sixty  to  seventy-two  hours,  at  a  tem- 
perature of  60O.    After  the  cream  is  taken  from  the  pails  it  is  kept  till 
tlie  next  day,  at  a  temperature  of  65^,  until  acidity  is  developed,  and  is 
tiien  put  into  old-fashioned  barrel  dash-churns,  having  a  capacity  of  one 
a^'d  one  half  barrel  each,  and  working  50  to  55  strokes  i)er  minute,  the 
cbnniiiig  lasting  about  one  hour.    Milk  set  at  64^  to  G5o  gives  a  little 
more  cream,  but  causes  deprexjiation  in  the  quality  ot  the  butter,  while 
a  teni|>erature  of  70o  results  in  a  very  inferior  product. 

Mr.  Wanzer,  of  Elgin,  Illinois,  says:  ''The setters  in  our  factoiy  are 
ox  inches  in  diameter  and  twenty  inches  deep,  so  that  very  little  of  the 
cream  is  exposed  to  the  action  of  air  and  light;  cream  from  these  setters 
makes  much  better  butter  than  from  that  set  in  the  ordinary  way.'' 
From  personal  observation  he  is  convinced  that  one  of  the  most  frequent 
cwiaes  of  poor  butter  is  the  improi>er  setting  of  cream,  especially  setting 
u^  rooms  and  cellars  badly  ventilated  and  exposed  to  impure  odors. 

AMOUNT  OP  MILK  TO  ONE  POUND  OP  BUTTER. 

In  factory  cheese-making  it  is  found  that  9J  or  10  poun<ls  of  milk  are 
wquire^  for  one  i)ouu<l  of  cheese  on  an  average  for  the  season.  The 
^tabiigiiin^nt  ^f  (^iijjj  fa^t  has  settled  many  questions  of  dairy  economy. 
?'^l*ilc*  a  difference  exists  in  the  productive  capacity  of  individual  cows 
inclieese-making,  a  much  greater  diversity  is  apparent  in  the  richness 
of  lUe  hutyraceous  elements  of  their  milk :  and  therefore  a  greater  diffi- 
^^ty  ill  fixing  an  average  yield  of  butter  from  a  given  quantity.  A  col- 
l**tion  of  recent  facts  will  serve  to  illustrate  the  subject,  if  it  shall  not 
**  au  average  ratio  of  butter  to  milk  for  the  aggregate  number  of 
Amt*rican  cows. 

'The  manager  of  a  creamery  in  Onondaga  County,  New  York,  receiv- 
es »iiilk  from  300  cows,  tested  the  number  of  pounds  of  milk  required 
for  one  pound  of  butter  at  the  close  of  July,  1870.    The  delivery  of  milk 
OD  the  evening  of  July  30  and  the  morning  of  July  31  amounted  to  5,729 
poinds,  and  this  was  set  for  about  thirty  hours,  in  deep  pails,  in  a  tank 
of  spiing. water,  maintained  at  a  uniform  temiierature  of  53^,  after  which 
^^  njilk  was  removed  and  exiwsed  to  a  free  atmosi^here  for  eighteen 
hoars.    Then,  the  milk  having  soured  and  thickened,  the  creiim  was 
removed  and  kept  till  next  day,  when  it  was  churned,  [>roilucing  232 
Po.ttnd8  of  butter,  each  pound  requiring  an  average  of  24.G9  [K>unds  ot 
^^i^k.    He  states  that  at  that  season  of  the  jear  a  yield  of  1  pound  of 
cheese  from  10  pounds  of  milk  is  considered  very  satisfactory.    Cheese 
^^  that  time  was  worth  14  cents  per  pound,  and  after  making  a  small 
^tra  charge  against  the  batter,  for  excess  of  ex|)ense  in  making  and 
Peking,  over  the  cost  attending  cheese  manuflEicturei  he  estimated  that 


180  AGRICULTURAL  REPORT.  ^ 

it  must  bring  35  cents  per  ponnd  in  order  to  pay  au  equal  profit  mQi 
the  cheese. 

Mr.  H.  Cooley  Greene,  superintendent  of  a  cheese  and  butter  flMtor} 
at  Woodcoctk,  Crawford  County,  Pennsylvania,  made  butter  exdoBively 
from  July  20  to  September  10,  1871,  using  the  milk  of  700  cows. 
The    milk    ^vas   set    in  pails  immersed  in  water,  and  was  allowed. 
to  sour  before  skimming,  great  care  being  taken  to  secure  the  beusfc 
possible  yield.     The  average   product  was  1  pound  of  butter  fram. 
20  pounds  of  milk.    He  has  never  been  able  on  any  one  day  to  obtaixx 
more  than  1  pound  of  butter  from  23  pounds  of  milk.    He  has  severaJ. 
times  expcriineuted  as  to  the  comparative  yield  of  «weet  and  soar  cre&my 
and  the  uniform  result  ha.s  been  that  the  yield  of  butter  from  the  Bocur 
cream  has  been  one-fifth  greater  than  that  from  sweet  cream. 

Mr.  Greene  also  presents  the  record  of  a  creamery  in  Tompkins 
County,  New  York,  which  repoits  an  average  for  the  season  of  1869  of 
1  pound  of  butter  from  27  pounds  of  milk.    The  milk  was  sweet  when 
skimmed,  but  the  cream  was  soured  before  churning,  and  the  skimmed, 
milk  was  converted  into  cheese. 

On*  September  12, 1870,  the  Davis  cheese  factory  in  Herkimer  Goanty, 
"Saw  York,  was  compelled,  by  an  accident  to  the  boiler,  to  manufacture 
into  butter  one  day's  receipts  of  milk,  amounting  to  4,000  pounds.  The 
milk  was  set  twelve  hours,  and  from  the  cream  was  obtained  200  ponnds 
of  choice  butter,  showing,  somewhat  to  the  manager's  surpri^,  an  aver- 
age of  1  pound  of  butter  from  20  pounds  of  milk,  which  would  be  eqniv* 
alent  to  about  nine  and  one-half  quarts. 

The  Elgin  butter  factory,  Elgin,  Illinois,  received  during  Nov^nbe^ 
1870,  1,480  gallons  of  milk,  averaging,  during  that  period,  1  pound  ol 
butter  (besides  2  pounds  of  skimmed  cheese)  from  12.07  quarts  of  mU^ 

The  following  particulars  are  from  reports  for  1871  of  butter  bdiiO' 
ries  in  Franklin  County,  New  York — Barley  Spring  factory,  Chateaugay  - 
first  season  of  operation,  May  29  to  October  20;  number  of  cows  erU^' 
ployed,  135 ;  pounds  of  milk  used,  270,811 ;  average  amount  of  mil^ 
required  for  1  pound  of  butter,  22.55  pounds.    BeiTy  factory,  Malon^  - 
first  season  of  operation.  May  24  to  October  28 ;  number  of  cows  eo3-' 
ployed,  175;  pounds  of  milk  used,  425,988;  average  amount  of  milk  ft>^ 
i  pound  of  butter,  25.1  pounds ;  average  price  of  butter  at  the  factor^* 
31  cents.    The  report  states  that,  in  the  midst  of  the  heated  term*  Hm^ 
machinery  was  found  defective  in  respect  to  thorough  cooling  or  0^^ 
milk,  and  that  this  imperfection  caused  the  average  of  milk  to  batt^^ 
to  be  larger  than  it  would  otherwise  have  been.    The  Cold  Spring  fi^^ 
tory,  Malone,  using  441,267  pounds  of  milk  for  the  season,  averag^^ 
22.31  pounds  of  milk  for  1  pound  of  butter.    The  Keeler  factory,  Malon.^^ 
(oi>ened  June  25,)  Horace  L.  Dickinson's  factory,  Moira,  and  the  UniO** 
lactoi-y,  Bangor,  report  their  respective  amounts  of  milk  for  the  »  2 

at  152,829  pounds,  348,263  pounds,  and  233,161  pounds,  and  aveni>^  '^ 
of  milk  for  butter  at  23.72  pounds,  23.13  pounds,  and  24.5  pounds.  ^  ^ 
statement  of  the  latter  factory  shows  that  it  did  not  obtain  a  sul  »> 
supply  of  water  during  the  hottest  part  of  the  season.  Consoliua 
these  six  statements  for  the  season  of  1871,  they  present  an  average  ^^ 
23.48  pounds,  or  about  ten  and  three-fourths  quarts  of  milk  for  1  poof^^ 
of  butter. 

A  large  number  of  reports  of  small  dairies,  or  of  single  animals,  h2^^^r 
been  received,  widely  varying  in  quantity  of  milk  to  the  i>ound  of  bi3-^ 
ter,  in  some  cases  showing  milk  of  exceptional  richness:  but  the  reaiJ^ 
in  these  associated  enterprises  invplving  a  large  numoer  of  gowb 
better  guides  in  approximating  a  true  aveiage  of  the  cows  in  the 


STAfTlSTLCB  OP  THE  DAIRY.  181 

dairy  regious.  As  the  milk  of  the  cows  of  Few  York  or  Ohio  is  not 
equal  in  batter  production  to  that  of  selected  cows  iu  these  factory 
enterprises,  the  average  amount  of  milk  required  to  make  ia  pound  of 
batter  might  be  placed  at  25  pounds  for  the  States  iu  which  dairying 
is  prominent.  An  average  for  all  parts  of  the  country,  firom  the  actual 
results  of  present  processes  of  butter-making,  would  probably  be  as 
high,  as  30  pounds. 

SYSTEMS  OP  MILK  SUPPLY. 

Tbe  milk  consumption  of  our  larger  cities  is  rapidly  increasing,  and 
is  extending  its  demands  to  the  utmost  practicable  limits  along  the  lines 
or  railroads.  It  is  but  a  few  months  since  propositions  for  milk  supply 
were  made  by  New  York  contractors  to  farmers  distant  two  hundred 
and  twenty-five  miles  from  that  city.  The  single  fact  that  a  difference 
of  one-half  cent  per  quart  often  represents  to  the  milk  proclucer  a  differ- 
ence of  hundreds  of  dollars  of  yearly  income,  is  significant  of  the  im- 
portance of  placing  the  producer  of  milk  in  direct  communication  with 
tthe  <x>nsumer. 

A.t  the  fourth  annual  meeting  of  the  Massachusetts  and  New  Hamp- 
Aixe  Milk  Producers^  Association,  in  December,  1871,  a  commit- 
tee,  appointed  at  the  previous  annual  meeting  to  collect  informa- 
tioo  concerning  the  management  of  the  milk  trade,  reported  that  in 
February  they  addressed  letters  to  five  principal  railroad  corporations, 
niaking  inquiry  as  to  the  names  of  milk  contractors  on  their  respective 
roads,  amounts  of  milk  conveyed,  and  rates  of  freight  or  car-rent.  Two 
<rf  the  corporations,  the  Fitchburgh  and  the  Boston  and  Maine,  gave 
satisfactory  replies ;  two  returned  no  answer  and  the  other  declined  to 
g*vo  the  information,  for  the  reason  that  to  do  this  would  be  contrary 
to  the  expresse<l  wish  of  the  contractors  with  which  it  had  engagements. 
•"^^  reply  received  firom  the  Boston  and  Fitchburgh  road  covered  the 
y|^W  ending  April  1, 1870,  and  stated  the  amount  of  milk  c-arried  on 
^^  road  during  that  period  at  860,881  cans  of  8^  quarts  each,  worth  at 
Jj^country  depots,  33^  cents  per  can  on  an  average,  making  a  total  of 
j^0>9()0.33 ;  the  cost  of  freight  varying  from  1  cent  to  3J  cents  per  can. 
"Y^^s  is  equivalent  to  7,317,488J  quarts  of  milk,  averaging  a  value  of 
about  4  cents  per  quart  at  depots  of  shipment,  the  expense  of  fireight 
Pj^  quart  i-anging  from  less  than  one-eighth  of  a  cent  to  a  little  more 
H^**i  one-third  of  a  cent.  The  committee  estimate  that,  on  this  road, 
S^^^  April,  1870,  the  milk  business  has  increased  10  per  cent,  and 
^J^  that  the  milk  is  sold  at  the  car  in  Boston  at  40  cents  per  can  in 
^^Uaer  and  at  60  cents  in  winter;  that  it  is  resold,  in  whole  cans,  at 
*^  Advance  of  14  cents  per  can ;  and  that  the  usual  retail  price  per 
H^rt  has  been  8  cents  iu  summer  and  9  cents  iu  winter,  more  than 
r^^ble  its  value  in  first  hands.  It  is  found  that  the  net  gain  of  one 
^^ractor,  after  paying  expenses  of  collecting  the  milk  and  freight  to 
^J^^on,  amounted  to  $14,782.50  per  year,  or  $40.50  per  day.  This  is 
^^  result  of  only  one  profit  out  of  three  made  on  the  milk,  in  its  pas- 
^8^  Irom  producer  to  consumer;  yet  all  grades  of  dealers  engaged  in 
#^^  trade  aver  that  their  rates  of  compensation  are  not  more  than  fair. 
jf  ^  tnany  other  milk  routes  the  farmer's  proportion  of  the  retail  price 
?,  Very  small,  and  payment  is  often  delayed  many  weeks.  Without 
rj^nssing  the  reasonableness  of  the  percentages  obtiiined  by  the  several 
^^^es  of  middlemen,  the  committee  conclude  that  the  present  system  of 
r^k-marketing  in  that  region  is  not  an  economical  one ;  they  suggest  that 
^^^>clucer8  combine  and  employ  a  salaried  a^ent  to  conduct  the  business, 
^^  that  milk  depots  or  stores  be  estabhdied  in  the  city,  where  the 
^^^Uk  would  be  immediately  ddivered  and  inspected,  the  impure  or 


182  AGRICULTURAL  REPOET. 

adultoratcd  beinpr  condemned  at  once,  and  any  surplus,  in  danger  of 
becoming  sour,  being  disposed  of  as  rapidly  as  possible.  Tbis  plan  will 
remove  the  constant  complaints  now  arising  from  return  of  milk  on  the 
hands  of  producers,  on  account  of  alleged  original  bad  quality  or  other 
reasons  given  by  contractors.  The  committee  do  not  recommend  an 
immediate  radical  change  of  system,  but  make  these  suggestions  as 
preliminary  to  a  judicious  reform,  and  advise  that  the  State  raHroad 
commissioners  be  requested  to  procure  from  the  managers  of  the  several 
railroads  terminating  at  Boston  information  as  to  all  contracts  for  milk 
trjnsportatiou  over  their  roads  during  1871,  showing  amounts  carried, 
and  from  wiiat  stations,  with  names  of  contractors  and  nites  of  frdght 

The  agiUitiou  of  the  milk  supply  question  in  Massachusetts  has  finally 
resulted  in  the  establishment  of  the  Milk  Consumers'  Protective  Aaio- 
ciation  of  Boston,  which  went  into  operation  April  1,  1872,  supported 
by:  two  thousand  subscribers.  Six  routes  were  at  once  started  in  tbs 
central  wards  of  the  city,  taking  about  300  cans  of  milk  daily;  and  tt 
was  oxi)ected  by  the  managers  that  routes  would  be  0])ened  throughoot 
the  whole  city  by  the  1st  of  May.  The  milk  was  sold  by  tickets,  thirteen 
of  which  were  delivered  for  $1,  making  the  price  per  quart  nearly  Scents 
Under  this  arrangement  the  chief  advantage  realized  by  the  contmmer 
will  be  in  the  purity  of  the  article  obtained,  an  advantage  not  to  be 
lightly  estimated,  in  view  of  the  exhibits  of  adulteration  presented  in 
recent  reports  of  milk  ins|)ection. 

A  statement  showing  the  manner  in  which  New  York  milk  fanneia 
control  the  sales  of  milk  by  association  in  "creameries"  occurs  in  aval- 
uable  paper  on  American  Butter  Factories,  contributed  by  Mr.  X.  A. 
Willard  to  the  lleport  of  the  Royal  Agricultural  Society  of  England  fcr 
1871.  Mr.  Willard  states  that  these  creameries  were  first  instituted  hj 
milk  dairymen,  as  a  special  experiment  on  the  associated  system,  and 
for  the  purpose  of  regular  daily  marketing  of  cream,  &c.,  the  feature  of 
butter-making  being  subsequently  introduced.  At  these  creameries  the 
members  of  tiie  assochitiou  deliver  milk  night  and  morning  to  the  maOr 
ager  of  the  establishment,  who  negotiates  sales,  his  books  being  at  ad 
times  open  for  examination.  Milk  is  forwarded  to  the  city  by  a  daily 
afternoon  train.  Some  of  the  milk  is  thirty-six  hours  old  on  its  arrival 
at  the  city,  and  therefore,  in  order  that  it  may  reach  the  consumers  to 
good  condition,  it  is  absolutely  necessary  that  it  be  skillfully  coded 
within  an  hour  after  milking.  The  chief  characteristic  of  tbis  cooling 
process  is  that,  after  milking  and  straining,  the  milk  is  put  in  tin  p8i^ 
eight  inches  in  diameter,  and  seventeen  to  twenty  inches  deep,  set  iA 
cold,  ill) wing  spring- water,  the  surface  of  which  is  kept  on  a  level  witk 
that  of  t!ie  milk.  It  has  been  found  that  milk  retains  its  sweetneB^ 
longer  when  set  in  these  small  pails  than  when  cooled  in  large  canSi  9B 
was  formerly  dcme.  Mr.  Willard  also  givers  representations  of  styles  » 
milk  coolers  used  by  farmers,  in  which  milk  is  cooled  at  the  farm  aa  eoofl 
as  drawn  from  the  cow.  For  conveyance  in  the  train,  the  milk  ia  p^^ 
in  carrying-cans  holding  40  to  50  gallons,  which  are  completely  fiU^ 
no  space  being  left  between  the  cover  and  the  milk.  The  cream  skimin^ 
from  a  portion  of  the  milk  is  i>ut  up  in  cans,  which  are  ice-packed  fi^ 
shipment  in  tubs  tai>ering  toward  the  bottom  and  carefully  covered- 
The  milk  and  cream  are  sold  to  city  dealers,  who  contract  for  certain 
quantities  for  the  season.  Payments  are  made  weekly  or  montblff^ 
the  creamery  or  the  nearest  railroad  station,  and  the  receixits  aredividfid 
among  the  palions. 

CONDENSED  MILK. 

The  mauofocture  of  condensed  milk  coatinues  to  be  discUBBed  V 
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men,  with  a  view  to  futnre  co-operative  effort  in  that  direction. 
Tade  in  this  article  has  been  mncb  increased  within  the  last  two 
I,  and  has  assumed  considerable  consegnence,  especially  in  the  milk 
ly  of  New  York  (Jity. 

e  following  summary  is  from  an  account  given  by  Mr.  Willard  of  his 
to  the  milk-condensing  works  6f  Mr.  Gail  Borden,  at  Brewster's, 
York,  in  December,  1871.  The  milk,  when  received  at  the  factory, 
Ded  into  vats,  whence  it  is  conducted  through  a  hose  Into  cop])er 
holding  40  quarts  each,  and  set  in  circular  bath  tubs  furnished 
I  coil  of  steam  pii>e  at  the  Iwttom,  by  which  it  is  heated  to  between 
lud  1750.  It  is  then  raised  to  the  boiling- [uyint  in  adjacent  heat* 
ells,  having  a  jacketed  bottom  for  steam.  Thence  it  is  drawn  to  a 
m  pan  six  feet  deep,  provided  with  two  coils  of  pipe,  with  an 
je  steam  pressure  of  55  or  60  pounds  per  square  inch.  The  milk 
5  subjected  to  a  heat  of  135°  or  145°,  and  is  condensed  by  evapp- 
at  the  rate  of  2,000  quarts  per  hour.  The  process  is  then  con- 
1  by  super-heating  to  a  temperature  of  190^  to  200°,  by  which  the 
is  finally  reduced  to  about  one-quarter  of  its  original  volume. 
**  preserved  condensed  mil  k  "  is  made,  six  and  three-quarters  ounces 
ar  are  taken  for  each  three  pounds  of  raw  milk,  and  this  sugar  is 
I  into  a  movable  well,  where  it  is  dissolved  by  turning  on  a  small 
ity  of  hot  milk.  This  solution  is  then  drawn  into  the  {mn  and  mingled 
be  mass  of  milk  which  has  meantime  been  partially  condensed* 
ictory  sends  about  fifty  40quart  cans  of  plain  condensed  milk  to 
fork  City  daily,  where  it  sells  at  40  to  60  cents  per  quart.  Mr. 
pd  was  informed  that  the  production  of  a  good  article  of  condensed 
^as  found  to  defiend  not  so  much  on  the  best  formula  of  mana- 
e  as  on  the  thorough  purity  and  good  condition  of  the  milk  when 
ed  at  the  factory,  and  upon  the  subsequent  cleanliness  of  handling. 
!er  to  secure  the  best  conditions,  a  strict  su|)ervi8ion  is  maintained 
be  dairies  connected  with  the  factory, and  each  lot  df  milk  is  tested 
jream,  sweetness,  and  keeping  qnality.  The  cost  of  erecting  and 
ing  a  condensed  milk  factory,  capabfe  of  converting  5,000  gallons 
lie  milk  daily,  lias  been  estimated  at  $12,450,  of  which  $2,500  will 
the  cost  of  a  building,  and  $9,950  that  of  the  apparatus  in  working 

The  daily  running  expenses,  including  the  wages  of  a  8U|>erin- 
It,  two  laborers,  and  one  engineer,  fuel,  wear,  taxes,  insurance, 
St,  &c.,  ai*e  placed  at  $2450.  An  additional  allowance  of  4  |>er 
)u  the  first  cost  of  the  milk  is  made  in  order  to  cover  waste  in 
[)g.  This  allowance  on  daily  receipts  of  5,000  gallons,  at  a  first 
f  12^  cents  per  gallon,  amounts  to  200  gallons,  worth  $25,  swelling 

ly  expense  to  849.50.  The  total  expense  of  mauutacture  averages 
i  more  than  1  cent  on  each  quart  of  condensed  milk. 
HM?nt  pai)er  by  Dr.  0.  P  Chandler,  of  New  York,  states  that  all 
spitals  and  charitable  institutions  of  that  city  under  the  control 
Commissioners  of  Public  Chanties  and  Coirectious  are  suiiplied 
vith  condensed  milk  by  the  American  Condensed  Milk  Company, 
's  Station,  New  York.  The  agreement  made  with  the  company 
ited  for  the  coTidensation  of  430  quarts  of  good  country  milk  to 
aarts  of  the  manufactured  article.  The  commissioners  having 
d  an  investigation  to  test  the  quality  of  the  condensed  milk,  Dr. 
ler  made  a  careful  examination,  and  found  satisfactory  proof  that 
00  quarts  of  the  article  furnished  represented  about  450  quarts  of 
•ountry  milk,  which  was  the  proi>ortion  actually  reported  by  the 
ny  to  the  board.  This  company  supplies  condensed  milk  in  quan- 
jf  25  to  100  quarts  daily  at  30  cents  per  quart  in  summer  and  35 
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ceute  iu  Aviuter,  aud  in  quantities  of  3(H)  quarts  or  more  daily,  at  25 
cents  per  quart  in  summer  and  28  cents  in  winter. 

Taking  Dr.  Chandler's  report  in  connection  with  the  estimate  of  ex- 
pense of  manidacture  presented  by  Mr.  WUlard,  it  would  appear  tint 
the  crude  milk  finally  returns  an  average  value  of  a  little  more  than  6 
cents  per  quart  over  the  cost  of  conversion.  Mr.  WiUard,  howeTcr, 
places  the  value  at  a  considerably  higher  figure. 

MILK  SXnPPLY  OF  SOTJTHEEN  CITEBS. 

During  the  spring  and  summer  a  circular  letter  was  addressed  to 
residents  of  various  Southern  cities  asking  information  upon  the  follow- 
ing polntB:  1.  Is  the  milk  supply  of  your  city  of  good  quidity,  and  in 
quantity  equal  to  the  demand?  2.  Retail  prices  per  quart,  summer  and 
winter  f  3.  Is  the  supply  chiefly  furnished  by  individuals  who  keep  a 
few  cows  each,  oi;  is  it  to  a  considerable  extent  from  large  dairieat 
4.*  What  rations,  in  kind  and  amount,  are  provided  for  the  animalst 

5.  Average  time  per  cow  in  milk,  and  average  yield  for  the  season. 

6.  Current  prices  of  milch  cows  of  fair  quality  ?    7.  What  efforts  art 
being  made  for  the  improvement  of  dairy  stock  in  your  neighboriioodt 

Beplies  were  received  from  Lynchburgh,  Virginia :  Raleigh  and  Wt 
miugton,  North  Carolina;  Charleston,  South  Carolina;  Augusta  and 
Macon,  Georgia;  Mobile,  Alabama;  New  Orleans,  Louisiana;  Yifta' 
burgh,  Mississippi;  Little  Rock,  Arkansas;  and  Lexington,  Eentnckjy 
from  which  we  condense  as  follows : 

1.  At  Lynchburg,  Raleigh,  Charleston,  Augusta,  and  Macon  tlie 
supply  is  of  good  quality,  and  equal  to  the  demand.  At  Wilming- 
ton, Little  Rock,  Vicksburgh,  and  Lexington  the  supply  is  insufficient,tait 
the  quality  good.  At  Mobile  the  supply  exceeds  the  demand,  aoi  the 
milk  varies  in  quality  according  to  the  wishes  of  customers,  some  of 
whom  demand  a  cheap  article,  even  though  diluted.  At  New  Orleans 
the  supply  of  pure  milk  is  insufScient,  and,  taken  as  a  whole,  is  of  in- 
fcrior  quality.  An  examination  instituted  by  the  city  chemist,  a  short 
time  ago,  proved  the  majority  of  the  samples  to  be  adulterated  with  25 
to  75  per  cent,  of  water.    A  few  were  found  pure. 

2.  Retail  prices,  per  quart,  as  follows:  Lexington,  5  cents  in  sommffi 
7^  in  winter ;  Lynchburgh,  8  cents  in  summer,  10  iu  winteiC^to  iBtfi 
consumers,  hotels,  &c.,  7^  cents  throughout  the  year ;  Raleigh,  10  oenlB 
in  summer,  12  to  15  in  winter;  Augusta,  12^  cents;  Macon  12}  cents 
in  summer,  15  in  winter;  Charleston  and  New  Orleans,  15  cents;  littto 
Rock,  10  to  15  cents  in  summer,  20  to  25  in  winter;  Wilmington  i^ 
Vicksburgh,  20  cents^  Mobile,  20  cents  for  pure  milk,  10  to  15  fixr  dbr 
luted. 

3.  To  this  question  the  general  answer  is,  that  the  supply  is  chiefl/ 
furnished  by  individuals  keeping -a  few  cows  each.  In  Raleigh  thecit^ 
zens,  for  the  most  part,  keep  cows  for  their  own  use.  At  Aognstft 
there  are  half  a  dozen  milk  dairies  of  6  to  12  cows  each,  one  of  ^ 
smaller  ones  being  carried  on  by  an  enterprising  freedman.  In  Mol^ 
there  are  about  1,000  cows  kept  by.  families  for  their  own  use,  who  U^ 
many  cases  supply  their  neighbors.  There  are  also  about  twenty  daiite** 
In  New  Orleans  there  are  a  few.  dairies  of  50  to  80  cows  each.  In  Le^" 
ington  the  supply  is  chiefly  furnished  by  persons  who  keep  5  to  20coW* 
each.  Only  one  or  two  farmers  make  the  production  of  mflk  • 
specialty.  - 

4.  The  answers  to  question  4  indicate  a  prevalent  <^  slackness"  «^ 
great  want  of  economy  in  the  management  of  dairy  animals.  Ooii^ 
pick  up  a  very  large  share  of  their  sut^istence  on  commons,  vacant  MA 
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road  margius  iu  or  near  tbe  city,  receiving  sacli  occasional  feeds  of 
'at  bran,  peas,  hay,  &c.,  as  their  owners  find  it  convenient  to  furnish. 
3  appears  to  be  the  ruling  coarse,  with  exceptions  of  lair  manage- 
it,  proiier  shelter,  and  generous  feeding.  The  report  from  Lynch- 
ghsays: 

e  give  oar  milcb  cowh,  daily,  one-tliird  of  a  boBliel  of  maDgolds,  thoroaghly  boiled* 
14  to  20  poQDds  of  coru  fodder,  finely  cat,  scalded  with  the  water  from  the  boiled 
land  spnnkled  with  ship  stuff  and  com  meal.  Corn  and  sorghum  are  th^  princi- 
•omge  crops  grown  for  dairy  animals.  Tho  mangold  crop  yields  us  1,200  to  1,600 
els  per  acre. 

bis  is  a  sufficient  indication  that  the  land  is  capable  of  yielding  a  lil> 
and  economical  food  supply.  But  the  general  style  of  management 
airy  animals  is  shown  by  these  further  remarks : 

e  supply  is  chiefly  from  town  cows.  In  the  summer  these  are  driven  half  a  mile 
)re  from  the  city  to  break  fences  and  devour  crops ;  and  in  winter  they  are  allowed 
Dat  large  in  the  streets  and  forage  from  wagons  vending  hoy,  oats,  &.c. 

16  Raleigh  correspondent  replies  that — 

ere  is  no  attention  paid  to  tho  provision  of  food  and  shelter.    There  is  very  little 

ration  of  grass ;  cattle  run  in  the  road  or  browse  in  tbe  woods.    Almost  universally, 

8  suck  the  cows  until  nine  months  or  a  year  old  ;  and  there  is  no  regularity  ob- 

d  iu  milking,  cows  coming  up  or  not,  as  they  please.    It  is  customary  to  milk 

with  the  right  hand,  the  left  hand  holding  a  small  vessel  to  receive  the  scanty 

It  would  bo  cheaper  for  citizens  to  buy  their  milk  than  to  continue  in  the 

style. 

I  New  Orleans  the  demands  of  a  large  city  bring  about  tolerably 
itic  feeding.  Besides  hay  there  is  given,  twice  or  thrice  a  day, 
Jinre  of  distillery  slops,  with  cotton-se^  oil-cake,  wheat  bran,  ship 
r,  and  occasionally  com  and  oats.  In  good  weather  the  cows  gener- 
nin  on  the  commons.  It  has  already  been  shown  that  New  Or- 
8  milk  traders  are  not  behind  their  brethren  in  certain  northern 

in  practices  of  dilution. 
I  Lexington,  a  rich  grass  region  furnishes  in  abundance,  and  with 
d  care,  the  natural  food  of  tho  animal.    The  reporter  says : 

legrass  nine  months  in  tbo  year,  and  sometimes  through  the  winter;  in  wintermontbs 
t  hay,  corn-fodder,  &c.  Tho  price  of  milk  is  low,  and  there  appears  to  be  not  snf- 
it  inducement  for  a  largo  supply. 

Lynch  burgh :  Average  time  of  cows  in  milk,  four  to  five  months,  at 
close  of  which  period  (or  when  the  yield  falls  to  less  than  four 

3  daily)  they  are  fed  from  four  to  six  weeks  and  then  turned  to  the 
'.    Kaleigh:  Average  yield  of  the  season  not    more  than  six 

»  per  day.  Chai-leston :  Many  cows  are  kept  farrow  and  milked 
inuously  for  two  or  three  years.  Augusta :  Average  time,-  eight 
t  yield,  five  to  six  quarts.  New  Orleans :  Average  time,  eight 
t  ;  yield,  eight  quarts.  Little  Rock:  Average  time,  five  months; 
not  quite  four  quarts.  Lexington:  Average  time,  nine  to  ten 
I  ;  yield,  ten  quarts.  Many  of  the  best  milkers  are  grade  short- 
is  and  Aldemeys. 

Current  prices  of 'milch  cows  of  fair  quality:  Lynchburgh:  $40; 
>igh:  $20  to  8100 ;  a  cow  giving  four  quarts  of  milk  daily  will  bring 
;  eight  quarts,  850.  Wilmington:  830  to  840 ;  extra  cows  sometimes 
g  8(50  to  875.  Charleston:  Cows  of  fair  quality,  $75  to  8100;  but 
larger  number  kept  are  much  below  fair,  and  sell  at  about  850. 
nista:  850.  Macon,  840  to  860;  for  superior  milkers,  870  to  8100. 
»ile:  Common  cows,  830  to  850;  fine  milkers,  of  improved  stock. 
)  to  8150.  Vicksburgh :  Most  of  the  cows  kept  will  sell  at  830;  good 
wers  at  $50  to  $60.  Hew  Orleans:  For  fair  animals,  880  to  8125. 
le  Rock :  840  to  845.    Lexington :  860 ;  really  good  cows,  8S0  to  8 100. 

Lynchburgh :  Some  eftbrts  have  been  made  to  improve  dairy  stock, 
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bnt  cows  are  generally  kept  witli  an  ultimate  view  to  beef.  The  tenor 
of  tiio  reports  from  Raleij^h,  Wilmington,  Augusta,  Vicksburgh,  and 
Little  Rock  indicates  no  efforts  in  this  direction.  Cbarlestou,  Macoiiy 
and  Mobile:  Generally  speaking,  very  little  effort;  at  Cbarleston,  most 
of  those  furnishing  milk  are  too  poor  to  buy  high-priced  Atock;  at 
Mobile  such  attempts  as  have  been  made  were  chiefly  spasmodio,  dyin^ 
out  aftcf  a  year  or  two.  New  Orleans:  There  have  been  some  imi>orta- 
tions  (H  animals  of  approved  breeds  from  Kentucky,  Missouri,  and  Illi- 
nois, bnt  very  little  is  done  in  breeding.  Lexington:  ISpeeial  attention 
is  being  paid  to  dairy  stock  by  crossing  shoit-horns  and  Alderneys  on 
common  blood. 

Lexington  is  in  a  fine  natural  grazing  region,  where  the  improvement 
of  beef  and  dairy  stock  has  long  been  a  leading  and  remunerative  busi- 
ness. The  milk  market  of  a  large  city  like  New  Orleans  is  pretty  sure 
to  enforce  some  tbbughtfulness  for  the  animals  engaged  in  its  supply, 
and  some  attempts  to  iniprove  the  character  of  the  stock.  After  making 
all  proi)er  exceptions,  the  general  exhibit  of  these  reports  is  that  of 
almost  total  want  of  interest  in  the  im])rovement  of  dairy  stock  and  neg- 
lect of  all  proper  ])rovi8ion  for  the  stock  actually  employed — contly  in- 
difference to  correct  methods  of  supplying  a  most  healthful  and  im- 
portant staple  of  human  food.  The  report  of  Mr.  W.  H.  Elomcr,  of 
Mobile,  who  has  been  engaged  in  the  milk  business  for  twenty  yefln, 
indicates  a  system  which  may  be  practiced  even  in  regions  unfavorable 
to  the  economical  feeiling  of  dair>'  animals.  lie  states  that  bin  Htuck  is 
fiom  imjmrted  Ayrshires  crossed  on  the  best  native  cows.  Twiceadai^y 
at  times  of  milking,  namely,  2  a.  m.  and  noon,  he  gives  each  animal  one 
half-bushel  of  a  mixture  composed  of  wheat  bnin  and  cx>tton-8eetl  meal, 
(two  i)arts  of  the  former  to  one  of  the  latter,)  with  hay,  millet,  tuniiiM, 
and  cabbage,  cut  fine,  the  four  articles  last  named  being  grown  in  large 
quantities  on  his  own  farm.  The  rations  are  not  cooked,  but  are  tlior 
oughly  moistened,  or  "  soaked,"  long  experience  having  demonstrated 
that  this  method  insures  a  larger  quantity  and  better  quality  of  milk. 
Ilis  cows  seldom  remaiti  dry  more  than  eight  weeks.  Last  year  seven 
of  them  milked  up  to  time  of  calving.  The  average  daily  yield,  [ier  cow, 
for  the  whole  year,  is  al)out  10  quarts.  Mr.  Homer  obtains  I'D  ceut8|ier 
quart  for  the  milk,  which  he  claims  to  be  as  low  as  pure  milk  can  be 
afforded  at  retail  in  Mobile,  the  price  of  feed  there  being  '*  higher  than 
in  any  other  city.''  lie  attributes  his  success  not  only  to  good  stuuk 
and  good  feeding,  but  also  toskillfid  milking — a  statement  whiub  gains 
additional  force  by  contrast  with  the  preceding  reiK)rts  of  geutnal 
practice. 

The  .profits  of  a  well-managed  dairy  are  illustrated  in  the  cxx>erimice 
of  Mr.  ,J.  M.  C.  Keid,  near  Atlantu,  Georgia.  Ilis  herd  in  1871  included 
45  cows,  the  number  in  milk  ranging  from  20  to  30,  mostly  of  commoP 
stock,  though  a  few  ]>ossessed  an  infusion  of  improved  blood.  The 
prices  obtained  for  chiiry  pniducts  throughout  the  year  wei-e,  for  milk, 
12i  cents  per  quart;  butter,  50  cents  per  pound;  buttermilk,  7 J  cents 
per  quart.  lie  feeds  giound  cottonseed  and  bran,  mixed  in  the  propor- 
tion of  one  part  of  the  former  to  two  of  the  latter,  and  finds  ground  |ieii8 
especially  valuable  when  obtainable.  One  of  his  cows,  a  grade  Ayrshire, 
was  bought  by  him  in  1800,  and  during  the  period  from  April  *1,  1861, 
to  June  17,  1871,  for  which  time  she  averaged  8  quarts  per  day,  the 
sales  of  her  milk  and  butter  amounted  to  64,712.40.  At  tho  latter  date 
she  was  about  fourteen  years  old,  and  was  giving  sixteen  quarts  daily. 
The  record  kept  shows  that  the  milk  brought  20  cents  a  quart  until  1807, 
irom  that  time  to  1809  15  ceuts^  and  since  the  latter  year  12^  cwits. 
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^id  maintains  a  clover-field  of  25  acres,  of  the  tbin,  broken  land 
ion  near  Atlanta,  his  estimated  average  crop  being  over  one  ton 
ere. 

is  illustration  of  the  possibilities  of  Southern  milk  production  is 
lemented  by  the  declaration  of  the  editor  of  The  Southern  Farm 
Borne  that  mnltitndes  of  examples  in  Northern  and  Middle  Georgia 
demonstrated  that  clover  can  be  grown  there  with  large j[)roiit, 
that  hicerne,  grasses  of  various  kinds,  beets,  turnips,  &c.,  m  fine 
rtbing  necessary  for  dairy  feeding,  can  be  produced  with  certainty 
vith  remunerative  results. 
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• 

w  of  our  growers  of  wool  are  thoroughly  informed  as  to  the  specific 
of  the  various  wools  of  different  breeds  and  their  various  grades, 
the  purpose  of  this  investigation  to  describe  the  wools  of  the  United 
s  from  the  8tand-iK)int  of  the  manufacturer  rather  than  fh>m  that 
e  grower.  A  precise  knowledge  of  the  peculiar  requirements  of 
branch  of  the  woolen  manufacture  for  the  kinds  of  wool  needed  for 
Mirticular  fabric,  is  not  only  an  interesting  dei^artment of  technical 
ledge,  but  one  ipuring  directly  to  the  pe(*uniary  advantage  of  the 
producer.  It  is  also  im{K)rtant  to  manu&cturers  that  such  kuowl- 
should  be  possesseil  by  those  upon  whom  tbey  are  dependent  for 
Aopplies.  It  is  to  this  lack  of  intimate  acquaintance  with  the  pecu- 
rants  of  the  various  branches  of  the  manufacture,  rather  than  to 
I  or  other  imi)ossibilitie8,  that  the  wants  of  the  mill-owners  are 
•e  completely  met. 

DEPENDENCE  OF  MANUFAOTUEB  UPON  DOMESTIC  WOOL. 

le  out  of  ten  of  the  wool  manufacturers  of  the  United  States,  if 
I  the  question,  **  What  is  the  most  pressing  necessity  of  your  man- 
ure f*' would  answer,  "  We  want  more  domestic  wool.^  The  en- 
iuecl  governments  of  all  manufacturing  nations  have  seen  that  the 
y  of  domestic  wool  is  the  first  and  chief  dependence  of  their  manu- 
re.   Seeing  this,  scarcely  a  hundred  years  ago  the  ruling  sover- 

)f  Western  Europe,  by  introducing  merino  sheep  into  their  resjiect- 
)imtries,  did  more  to  immortalize  themselves  than  by  any  feats 
ns.  The  King  of  Saxony  introduced  merinos  from  Spain  into  his 
lom  in  177G,  and  Frederick  the  Second,  about  the  same  time,  iutro- 
l  them  into  Prussia.  Merinos  were  domesticated  in  Hungary  by 
reat  Maria  Theresa,  and  in  Prance  by  Louis  X  Vl^  in  1786,  and  with 

results  f    The  iufiueuce  of  the  Saxony  breed  is  seen  in  all  fine 

broadcloths.    In  Prussia  18  per  cent,  of  her  ex]K)rt8  are  merino 

lu  goods.     Hungary  furnishes  the  supply  of  the  raw  material  for 

Dequaled  fabrics  of  Austria.    The  soft  and  fine  merino  dress-goods 

auce  are  iu  use  all  over  the  civilized  world. 

the  United  States  domestic  wool  is  the  very  foundation  of  the  wool 
facture.  Very  careful  statistics,  collected  in  1864,  show  that,  of 
e  scoureil  wool  used  iu  the  woolen  mills  of  the  United  States,  over 
r  cent  was  of  home  growth*  Of  4,073  sets,  2,171  were  employed 
y  uiK)n  American  wool.  Of  931  mills,  767  used  domeHtic  wool  prln- 
y,  while  only  46  mills  in  the  whole  country  used  foreign  wool  aloue. 

ign  wool  was  used  in  the  Western  States.    Aa  the  number  of  miUs 
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at  tbo  West  has  gi'catly  increased,  while  tlie  use  of  ibroigu  wool ; 
them  is  still  unkuown,  the  proportion  of  domestic  over  foreign  v 
used  in  all  our  mills  has,  without  question,  greatly  increased.    The  i 
mills  which  have  sprung  up  at  the  West  and  in  the  interior  will  obvi 
use  domestic  fleece,  on  account  of  the  saving  of  transportationr 
cility  of  selection  and  purchasing,  and  the  opportunities  for  e 
saving  to  both  manufacturer  and  wool-grower,  in  the  exchange  ot 
for  wool.    But  there  are  general  reasons  which  lead  all  mannfi 
who   can   use  American  wools   to  prefer   them.    Our  maobineir 
adapted  to  the  working  of  our  own  wools,  and  our  best  skill,  fooi 
on  an  experience  of  their  distinctive  characters,  is  exercised  in 
lating  them.    Although  we  may  import  limited   supplies  ot  i 
wool,  an  ample  domestic  supply  would  regulate  the  cost  of  im| 
raw  material.    As  a  result  of  the  economic  law,  that  no  nation  ( 
nor  can  safely  continue  to  import  more  than  one-tenth  of  all  it 
sumes,  wo  cannot  afford  to  import  and  pay  for  all  the  raw  ma 
which  our  machinery  is  capable  of  working  up.    If  the  domestic  a 
of  wool  is  permanently  curtailed  we  must  inevitably  curtail  our 
factnre,  and  the  whole  country  will  suffer  from  a  less  abnnc     s 
vision  of  comfortable  clothing  for  the  great  mass  of  our  people, 
failure,  therefore,  of  a  domestic  supply  of^  wool  would  be  as  fatal  to 
mills  as  the  dicing  up  of  the  streams  of  water  which  move  them,   u 
from  a  practical  conviction  of  this  fact  that  the  most  intelligent  i 
can  wool  manufacturers  and  their  powerful  representative  b<     , 
National  Association  of  Wool  Manu^turers,  are  the  firmest  auvoeap 
of  adequate  customs  duties  upon  domestic  wools,  as  well  as  npon  maDaib 
tured  goods.    The  manufacturers  bear  willingly  the  very  heavy  bnrie 
of  the  greatly  increased  capital  required  by  the  higher  cost  temporarily  in 
posed  by  the  increase  of  the  wool  duties,  from  two  motives :  fi      1 
the  conviction  that  wool  production  is  just  as  much  an  American 
try  as  cloth  production,  and  is  entitled  to  equal  defense  again     id 
competition ;  secondly,  they  appear  to  be  profoundly  impresseu     a 
patriotic  sentiment  of  Lord  Bacon,  among  the  wisest  of  our  Eng 
thers,  ^^  Let  us  advance  the  native  commodities  of  our  own  kingdom 
employ  our  own  countrymen  before  strangers."    They  would  also 
as  a  special  injunction  the  other  words  of  Lord  Bacon,  '^Let  us  t^m 
wools  of  the  land  into  cloths  and  stufis  of  our  own  growth,''    '. 
reason  to  believe  that,  if  the  present  scale  of  duties  shall  be  mainti 
there  will  be  no  limit  to  the  manu&tcture  of  domestic  wool,  excepii 
of  its  production.    The  president  of  the  Manufacturers'  Association 
presented  his  views  at  Syracuse  iu  December  last : 

The  theory  of  protection  roquiros  time  to  test  it.  especiaUy  as  to  its  effects  o"  ** 
iluction ;  aud  tho  results  of  the  theory  which  wo  advocate,  aud  which  we  are  p 
into  practice,  will  be  fully  manifested  in  its  effects  on  tho  extension  of  wool  o 
For  myself,  I  have  no  doubt  that,  if  another  six  ye^rs  should  elapse  before       m 
of  the  next  convontion,  when  we  come  together  wo  shaU  tind  that  the  coDi        ^«- 
American  wool,  now  about  one  hundred  and  twenty-five  million  i>ounds,  wiu 

more  than  three  hundred  millions  annually.    Of  that  I  have  no  question  l 

present  system.  The  demand  will  exhaust  tho  supply,  for  there  need  be  no  c^ 
the  growth  of  wool  in  the  United  States,  or  to  its  oxteusion  over  parts  where  no 
tion  is  now  paid  to  sheep  husbandly. 

The  preference  of  our  manufacturers  for  domestic  wools  is  foB 
upon  a  recognition  of  their  good  qualities.    When  we  speak  of  A 
tan  wools,  we  refer  to  the  predominant  class,  wool  from  the  g 
the  meiino,  with  the  native  or  the  degenerated  English  breedSi  c 
terized  by  a  greater  or  less  predominance  of  the  merino  blood,    i 
are  certain,  qualities,  common  to  the  varying  breeds,  which  aro 
the  influence  of  our  climate  and  soil,  but  especially  to  the  a; 
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Dg,  conseqaeut  Ti\}on  the  thrifty  habits  of  our  people ;  and  the 

5i;    inflnential    feature    in   their   keeping   is   the   fact   that   our 

(p  are  uniformly  and  liberally  fed,  and  hence  produce  a  uniform, 

d,  and  healtby  fiber.    Thus,  the  most  characteristic  qualities  of 

u     lean  wools  are  due  to  the  moral  and  economical  habits  of  our 

opie.    There  are  other  special  qualities  due  to  the  blood  at  present 

dominant,  that  of  the  so-called  American  merino.    As  to  the  qualities 

n  the  foil  blood  and  grade  merino  wools  of  the  country,  the  executive 

committee  of  the  National  Association  of  Wool  Manufacturers,  consisting 

if  Uie  most  experienced  and  successful  manufacturers  of  the  United 

States,  in  a  public  report  made  in  18CG,  say : 

In  4  class  of  fabrics  entering  more  largely,  perhaps,  than  any  others  into  general  con 

tJOD,  that  of  flannels,  the  snperiority,  duo  principally  to  the  adaptation  of  the 

n  wools  of  this  country,  their  strength  and  admirable  qnalities,  is  so  marked  as 

o  exeludo  the  foreign  flannels.    American  fancy  cassimeres  compare  favorably 

u  u.     A.  fineness,  and  strength  with  those  imported.    Our  delaines,  owing  tigain  in  a 

ftsnro  to  the  excellence  of  our  merino  combing-wool,  surpass  the  Sbrics  ot 

.u,  at  the  same  price.    The  excellence  of  American  shawls  was  admitted  at  the 

Hf  £!xhibition  at  London. 

And  they  subsequently  add : 

It  has  been  the  experience  of  aU  nations  that  the  domestic  supply  has  been  the  first 

Iwars  the  chiet  dependence  of  its  manufactures,  and  the  peculiar  character  of  the 

U  has  impressed  itself  upon  the  fabric  which  each  country  has  produced.    Thus, 

fine  wools  of  Saxony  and  Silesia  we  have  the  source  of  German  broadcloths ;  in 

)ing-wools  of  England,  the  worsteds  of  Bradford ;  and  in  the  long  merino 

jt  France,  the  origin  of  the  flannels  and  cassimeres.    The  peculiar  excellencies  of 

*uo  wools  have  given  origin  to  our  flannels,  our  cassimeres,  our  shawls,  and  de- 

wu«b;  and  they  give  soundness  and  strength  to  aU  the  fabrics  into  which  they  enter. 

SPECIFIC  WOOLS  ENTERING  INTO  AMEEICAN  FABBICS. 

'       non  flannels  involve  a  very  imjiortant  consumption  of  wools,  from 

c(       st  common  or  native  to  medium  merino  wools ;  opera  flannels, 

"      uue  to  the  very  finest  wools;  blankets,  from  the  most  ordinary 

to  noUs,  (the  shorter  or  refuse  fibers  obtained  by  the  process  of 

Dg  the  best  combing-wools,)  up  to  medium  merino  wools j  also  the 

'  wools  of  English  blood,  such  as  the  Down  and  Cheviot  wools. 

18,  the  principal  varieties,  embrace  all  grades  of  merino  wool  up  to 

lock,  some  fleecy  varieties  being  composed  of  worsted  combing- 

1     s;  felts,  generally  the  lowest  grades  of  wool,  but  some  varieties  of 

such  as  piano  and  table  covers,  medium  merino  wools.   Knit 

such  as  knit-shirts,  vests,  skirts,  drawers,  cardigans,  hose,  in- 

e  a  very  important  consumption  of  wool,  from  the  lowest  to  high 

B      8  of  merino,  certain  fancy  varieties,  composed  of  worsted  yams, 

iiring  English  combing-wools.  Fancy  cassimeres,  occupying  a  promi- 

place  in  the  list  of  fabrics,  require  all  grades  of  merino  wool, 

pally  the  medium ;  meltons,  all  grades  of  merino  wool,  without 

:•  principally  medium ;  overcoatings,  such  as  beavers,  moscows,  es- 

X,  medium  to  finest  grades  of  merino  wool.    For  all  mixtures  of 

¥ith  shoddy,  the  best  and  longest  merino  wools  are  now  regarded  as 

Drofi  table,  for  the  reason  that  they  "  carry"  more  of  the  short  fiber 

wool  substitute.    Thin  wool  coatings  require  from  medium  to  the 

merino  wools;  fancy  ladies'  cloakings,  the  finest  long  merino 

>       ,  and,  in  some  varieties,  mohair,  or  the  wool  of  the  Angora  goat; 

^ue\    u's  worsted  coatings,  the  finest  long  merino  combing-wools.  For 

varieties  of  delaines,  coburgs,  and  cashmeres,  ladies'  dress-goods, 

•^1    cotton  warp,  medium  long  merino  wools  are  used ;  tor  Caledonian 

cloakings,  a  limited  ose  is  made  of  mixtures  of  fine  long  combing- 

}  and  English  or   Canada  combing-wools;   tor  serges,  moreens. 
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ulpacas,  Italian  clotb  for  linings,  mohair  lusters,  lastings,  damask 
niture,  tor  furniture  covering,  curt^iins  and  table-cloths,  reps  for  fu 
and  curtains,  webbing  for  reins  and  girths  for  horses  and  tor  susp 
bunting  for  tlagS|  military-sashes,  picture-cords  and  tassels,  cl< 
nubias,  ristori  shawls,  bmids  and  bindings,  all  use  long  Englint 
lug  or  Canada  wool ;  for  the  warps  of  ingrain  two  and  three  ] 
pets,  the  long  carpet-wools  of  Cordova  and  Chili,  unsuited  b 
coarseness  and  unex]ual  diameter  for  dress-goods,  are  emploji 
short  wools  for  dlling,  and,  for  the  cheaper  carpets,  the  sho 
coarse  Mexican  and  Texan  wools;  for  Brussels  and  tapestry,  au< 
sels  and  velvet  carpets,  the  long  Cordova  and  Chili  carpet- wo 
used,  for  the  colored  yarns  the  warp  being  of  linen ;  for  the  wl 
very  light  shades  the  best  English  or  Canada  combing  wools. 

The  above  list  would  seem  to  answer  the  question  proposed 
next  topic  of  inquiry :  What  kinds  of  wool  shall  be  grown  in  the 
States  ! 

1.  Merbw  tcools, — This  question,  which  is  more  often  addressee 
manufacturer  than  any  other  by  the  wool-growers,  can  be  an 
much  less  definitely  than  might  at  tirst  appear.    If  a  msyoritv 
cloth  manutacturers  in  the  United  States  were  asked  this  qi 
day,  they  wouhl  answ-er,  "Give  us  the  wool  produced  by  a  crcj 
full-blooded  merino  with  a  full-blooded  South  Down,  "which  wod 
typiciil  medium  wool.   A  larger  supply  of  wools  of  that  class  is  in  c 
than  of  any  other  just  at  this  time;  but  the  production  of  sud 
would  be  impracticable  as  a  system  in  our  ordinary  methods  of 
husbandry.    The  manufacturers  of  classes  of  dress  goods  into  w 
laine  wools  enter,  have  the  same  views.    Mr.  Walworth,  the  inw 
buyer  of  wools  for  the  Pacific  Mills,  who  is  an  authority,  says: 

The  wool-lowers  of  this  country  bave  run  too  ninch  into  the  Baoie  quality 
viz.,  about  three- fourths  blood.  Now,  there  is  a  certain  amount  of  this  quality 
needed,  but  the  markets  have  be«u  flooded  with  this  one  kind,  while  uiedian 
half  blo(Kl  and  one- fourth  blood  wools  are  absolutely  scarce.  «  »  f 
CTeat  duniaud  for  medium  or  one-half  blood  wools,  and  I  think  it  will  bo  a  j 
demand. 

Still,  he  adds  the  very  sensible  advice : 

Let  the  farmers  grow  a  greater  variety  of  wools,  and  not  all  just  abont 
quality. 

On  the  other  hand,  the  manufacturers  of  opera  flannels  and  do 
complain  that  they  cannot  get  in  the  country  any  stocks  of  the 
tine  wools  of  Saxon  blood,  the  ty]>e  of  which  was  the  old  wool  of 
ington  County,  l^ennsylvania.  They  cannot  get  them,  simply  I 
they  cannot  afford  to  pay  the  high  prices  uecessiiry  to  eucoun 
culture  of  these  small-sized  and  comparatively  unproductive  she 
is  al)snnl  to  say  that  the  finest  wools  cannot  be  grov\*n  in  this  o 
especially  in  Virginia  and  East  Tennessee.  Mr.  William  Ghaml 
in  a  letter  dated  March  !21,  1870,  says,  that  those  who  assert  thai 
lino  wools  cannot  be  grown  in  the  United  States  are  mistaken. 

There  are  some  grown  fit  for  the  manufacture  of  the  very  finest  goods,  fl 
would  bo  much  more  if  we  ha4l  a  market  at  remnnerativo  prices.    I  have,  wi 
last  tifteen  ye.nrs,  imported  nearly  6ve  hundred  Silesian  sheep,  of  the  best  qtifl 
have  bred  them  ever  since,  and  they  continue  to  do  weU,  as  weU  as  any  breed 
that  I  am  acquainted  with.    My  shephenl,  who  has  the  care  of  them,  is  a  8il 
experienced  shepherd,  and  a  man  of  peifect  integrity.    Ue  Bad  the  care  of  oi 
most  celebrated  Hocks  in  Germany,  and  assoros  me  that  wool  does  not  detet 
this  country,  and  he  knows  no  better  country  for  the  growth  of  fine  wool. 
averages  fully  eight  pounds  of  unwashed  wool.    I  bave  sold  it  for  the  1       t 
to  one  manufacturer  in  Connecticut.    He  has  made  what  are  called  dwo 
cood  judges  assure  mo  that  the  cloth  compares  favorably  with  the  best  & 
skins.    *    *    The  cross  of  the  original  Saxon  and  Silesian  has  resulted  Tek^ 
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nd  bas  he&a  nsed  in  SazoDy  extensively  for  a  number  of  years:  and  it  is  found 
)  quantity  of  woo]  is  increased  without  prejudice  to  quality.  Fine  wool  can  be 
II  all  parts  of  our  country  where  the  soil  is  dry,  but  in  the  South  the  fleeces 
leas  dense,  and  of  course  lighter;  on  the  sea-coast  it  gradually  becomes  coarser. 
y  be  fnlly  assured  that  our  country  is  a  good  place  to  grow  fine  wool.  All  we 
a  decent  market,  and  manufacturers  can  be  sux)plied  without  importing  it  i^m 
ia  and  Germany. 

lie  cultivators,  with  means  to  encounter  temporary  depression  of 
,  tbruiigb  perseverance  in  the  culture  of  a  perfected  race  will  ulti- 
•  be  rewarded  by  winning  appreciative  customers,  it  is  vain  to  ex- 
.mericau  wool-growers,  except  in  rare  cases,  to  pursue  the  culture 
I  wool  here  when  it  is  rapidly  disappearing  even  in  the  countries 
originated  it.  The  observations  of  Mr.  Moll,  chairman  of  the 
1  wools,  at  the  Paris  Exposition,  are  pertinent  on  this  subject.  He 

Hperfiue  wools,  like  the  fine  wools,  are  pro<lnced  from  animals  of  the  Spanish 
lit  tuo  race  has  been  so  comidetcly  transformt'^l  by  art  (selection,  prolonged 
ion,  aud  special  feedini;)  that  they  can  no  longer  acclimate  themselves  in  the 
where  they  orij^inated,  or,  at  least,  accommodate  tb«»mselve8  to  the  keep  to 
original  (locks  were  submitted.  These  wools  measure  from  one  fonrto  to 
jMi  centime  of  a  millimeter  in  diameter.  Their  length  rarely  surpasses  four 
ters.  They  servo  fur  the  fabrication  of  the  most  precious  of  the  woolen  fab- 
itation  cabumere  shawls,  mcrinoes,  and  extra-fine  cloths,  mixed  tissues  of  wool, 

rce  holds  these  wools  in  the  highest  estimation :  but  as  the  improved  maohineii 
•^csses  enable  (is  now  to  make  from  wools  of  lower  quality  stuffs  having  as 
an  appearance,  those  wools  cannot  secure  a  price  pro|)ortiouate  to  the  ex- 
/i  their  production,  which  ai-e  very  great,  in  consequence  of  the  care  which  the 
I  require,  and  the  small  weight  of  their  fleeces.  This  branch  of  industry  in  dimin^ 
ither  than  augmenting.  Many  of  the  superfine  flocks  in  France  have  disappeared. 
,  the  cradle  of  this  race,  which  has  received  the  name  of  Electoral  or  Saxon, 
1  almost  none.  Silesia  alone  still  possesses  a  certain  number,  which,  with  the 
'  Naz,  and  some  others,  disseminated  in  Bohemia,  Moravia,  Hungary,  Prussia, 
aud,  furnishes  the  whole  of  the  superfine  wools  used  in  Europe, 
the  superfine  merinos,  the  Electoral  type,  or  that  of  Naz,  it  is  evident  that  they 
kept  only  with  a  view  to  the  pro<iuction  of  wool  alone,  for  of  all  the  ovine 
lere  is,  perhaps,  none  which  has  less  aptitude  for  fattening,  and  every  time  that 
iDipt  has  been  made  to  inoreaso  their  corpulence  it  has  produced  an  alteration 
rool.  It  is  trn«i  that  this  wool  is  of  greater  value  than  an.v  other,  bnt  this  ad- 
)  is  more  than  counterbalanced  by  the  small  weight  of  the  fleexses  and  the  more 
care  wliicb  these  animals  demaud.  Shall  we  ever  succeed  in  making  a  race 
»  for  tile  butcher,  and  at  the  same  time  preserve  the  fineness  of  the  wool  t  It 
fill.  It  is  dcslrablo,  however,  that  Europe  should  preserve  a  certain  number 
s  of  the  fine  type,  if  only  for  raising  reproducinp  animals,  to  renovate  the 
id  pre^n'c  a  certain  fineness  which  threatens  to  disappear. 

Moll  concludes  his  references  to  this  rac^  by  briefly  mentioning 
luisites  of  soil  and  climate  tor  their  culture: 

mnst  have  other  phyHical  conditions  than  those  which  suit  the  mutton-sheep ; 
te  dry  aud  warm,  a  land  with  light,  permeable  soil,  and  rather  poor  than  lion, 
jurishmt'ut  rather  tonic  than  substantial. 

Sanson,  the  most  eminent  of  recent  French  writers  upon  the 
bny  of  sheep,  observes  that — 

evident  that  in  the  grcat-er  number  of  the  agricultural  sitnations  upon  the 
u)  continent,  the  pnxluction  of  short  wools  cannot  be  economically  pursued, 
are  titfe<l  ouly  for  the  pastoral  system,  which  is  every  day  losing  its  import- 
favor  of  the  intensive  culture. 

William  Latham,  a  very  intelligent  English  flock-master  of  Buenos 
,  in  a  work  devoted  to  suggestions  for  the  improvement  of  the 
of  that  country,  rejects  "the  exquisite  Prussian  Silesian  merino" 
uiteil  to  that  country  for  general  puq)oses.  "Destroy  its  purity 
)d,  mesiize  it,"  he  says,  "and  you  have  relatively  nothing.  Only 
the  highest  degree  of  breeding,  intelligence,  and  minute  care 
such  a  breed  maintain  its  way.'^    He  regards  with  but  little  favor. 
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too,  the  Saxon  Electoral  Negretti,  "  although  beautifolly  true  in  al 
fine  and  soft  wool,  with  a  fair  weight  of  wool  in  the  higher  atrftiu  * 
blood.     Their  habits  and  characteristics,"  he  continues,  "  are  the  i 
suit  of  special  treatment  and  selection ;  a  high  artificial  temperatm 
treatment,  and  stimulation  of  the  skin,  increasing  the  skin-growth,: 
producing  the  numerous  rolls  or  folds  which  cover  the  whole  body, 
creating  the  habit  of  excessive  exudation  of  oleaginous  matter^  saptsn 
ducing  a  diminution  of  the  carcass,  and  loss  of  corporeal  vigor,  all 
which  render  them  and  their  progeny  ill-adapted  to  harmonize  with  < 
ditious  essentially  different  from  those  which  produced  these  spedalui 
Exposure  of  tbeir  progeny  to  inferior  conditions  of  maintenance  neo 
sarily  increases  the  tendency  towards  diminution,  and  causes  an  actn 
diminution  of  the  carcass;  the  wool,  though  retaining  the  finene 
becomes  short  and  weak  in  staple,  and  the  fleeces  open  and  light." 

Before  dismissing  the  subject  of  superfine  wools,  we  would  remind  t 
readers  of  the  Agricultural  Reports  of  a  remarkable  article  by  Mr.  0. 
Fleisclimann,  in  the  reportof  1847,  which  attracted  much  deserved att 
tion  when  it  appeared.    It  will  be  remembered  that  this  account  < 
tains  a  most  minute  description  of  the  laborious  and  expensive  s; 
of  the  superfine  sheep-husbandry  in  Pnissia,  then  at  its  highc     pr 
perity,  which  quite  disheartened  the  American  growers  of  Saxony  ah 
The  Very  extensive  collection  of  wools  illustrative  of  this  report  i 
deposited  by  Mr.  Fleischmann  in  thecollections  of  the  American  Inatiti 
of  New  York.    At  the  time  of  the  exposition  of  woolens  at  the  fidr 
the  institute  in  1869,  we  had  the  pleasure  of  seeing  this  coliectioiL 
the  gratification  of  observing  that  it  was  in  excellent  order.    With 
present  ideas  of  wool  staple,  it  appears  almost  inconceivable  that 
wools  could  have  been  a  staple,  agricultural  product.    The  length  in 
case  exceeded  an  inch,  and  was  often  considerably  less.    The  i 
were  represented  as  weighing  from  IJ  to  2J  pounds,  and  the  fiberi 
marked  by  the  distinctness  and  number  of  its  curves  or  wrinki     I 
curves  being  so  sharply  defined  as  to  give  the  impression  that  they 
been  artificially  crimped.    lb  would  l^  a  graceful  courtesy  on  the 
of  the  American  Institute  to  transfer  this  invaluable  collection,  wm 
cannot  be  replaced,  to  the  vigilant  care  of  the  curator  of  the  Na 
Museum  in  the  Department  of  Agriculture. 

While  the  demand  for  medium  wools  for  some  years  to  come  is  lib 
to  be  the  most  pressing,  the  remunerative  demand  for  the  very  f 
wools  last  spoken  of  will  probably  even  diminish.    There  is  likely 
be  an  increased  demand  for  a  class  of  merino  wools,  which  Mr.  Sai 
the  scientific  writer  on  sheep  before  referred  to,  calls  intermediary  ww 
quite  different  from  our  medium  wools,    lie  observes  that  "  between  1 
common  and  fine  wools,  or  more  exactly  between  the  fine  and  snperf 
wools,  a  new  quality  has  been  introduced  within  a  few  years,  whicl 
of  great  interest  in  France."  This  new  quality  is  that  of  the  interme 
wools,  differing  from  the  fine  in  reality  less  in  their  diameter  than 
their  length.    This  wool  is  not  only  very  important  for  clothing  p 
poses,  as  the  improvements  in  p<jwer-loom  weaving  necessitate  the 
of  this  long  wool  for  warps,  but  for  combing  purposes,  and  especially 
a  class  of  goods  known  as  novelties.    Clothing  manufacturers  in  ♦ 
country  have  but  recently  appreciated  the  qualities  of  these  intermec 
wools,  for  to  this  class  belong  principally  the  Australian  apd  New  'l 
land  or  Tasmanian  wools,  heretofore  almost  unknown,  but  which 
been  very  largely  imported  by  our  manufacturers  during  tJie  h      yi 
notwithstanding  the  high  duties.    The  fineness,  length,  Bounanc 
staple,  and  remarkable  freedom  from  grease  have  brought  them  u 
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deserved  favor.  Mannfiactnrers  have  thus  a  new  standard  of  excellence 
in  wools,  and  American  wools  having  the  qualities  of  this  standard  can- 
not &il  to  be  in  demand. 

The  method  of  reaching  by  amelioration  of  our  present  flocks  this  new 
standard  is  a  question  of  much  practical  interest  to  our  wool^growers. 
That  they  may  have  a  view  of  the  means  by  which  such  a  result  has 
been  attained  elsewhere,  we  will  refer  to  methods  advised  by  Mr.  Latham, 
before  quoted,  for  ameliorating  the  flocks  of  Buenos  Ayres.  Mr.  Latham 
regards  the  Australian  type  a^  the  model  for  imitation  in  the  present 
demands  of  the  wool  manufacture,  and  believes  that  the  means  to  reach 
that  standard  is  the  persistent  use  of  rams  of  such  special  type  of  the 
merino  family  as  will  most  efl'ectually  produce  the  desired  improvement. 
The  race  ibr  which  Mr.  Latham  avows  his  unqualifled  preference  for  the 
purpose  of  amelioration  is  the  pure  French  merino,  of  which  the  best 
^yp®  proceeds  from  the  Cabaiia  Imperial  or  the  sheep-fold  of  Eambouillet. 
file  view  of  Mr.  Latham,  that  the  flocks  of  Australia  have  been  im- 
proved by  the  French  merino,  is  abundantly  confirmed  by  other  author- 
ities.   He  says: 

I  believe  that  it  is  to  this  blood  of  Hambooillet  French  merino,  and  George  III  merino, 
tlitt  we  must  look  for  the  regeneration  of  our  flocks.  I  am  confirmed  in  this  opinion  by 
obienratiou  here,  by  the  knowledge  of  the  want  of  the  great  manufacturing  interest  iu 
Europe,  and  by  the  practice  of  Australian  breeders.  *  *  The  beautiful  little  NcCTetti, 
with  Its  fine,  soft,  fleece,  may  be  a  more  attractive  object>  but  it  cannot  fulfill  uie  re- 
fohements  of  our  flocks  so  well  as  the  solid  Rambouillet  and  English  merino,  from 
^riwee  progeny,  in  a  few  crosses  only,  a  size  of  carcass,  a  thinness  of  shape,  a  weight  of 
teoe.  length,  fineness,  and  texture  of  wool  can  be  obtained  (as  I  can  testify  from 
iotuJ  observation)  equal,  if  not  superior,  under  proper  management,  to  nine-tenths  of 
^  sheep  of  the  French  merino  Cabaflas. 

The  distinctive  characteristics  of  the  RamboniUet  variety  of  merino  are  those  of  con- 
iitokbly  hirger  carcass,  (two-year  old  rams,  of  the  acclimated  race  of  this  breed  in 
tlM  anthor^s  own  flocks,  having  attained  weights  of  200  and  250  pounds,)  longer  wool, 
wd^tier  fleece,  fewer  skin-folds,  and  better  fattening  qualities  than  the  German 
^metiee  admit  of.  These  are  results  obtained  by  a  course  of  treatment  conducive  to 
w^poreal  vigor  and  healthfulness,  which  wiU  render  them  better  reproducers,  and 
Moer  calculated  to  meet,  without  prejudice,  changed  conditions,  and  better  adapted 
to  enter  into  harmony  with  them,  and  to  receive  the  healthful  modifications  which  lo- 
^  inflQences  impose  under  a  system  consistent  with  them. 

In  the  treatment  under  which  the  French  merino  types  have  been  formed,  there  is 
MH  stimulation  of  the  skin,  less  exudation  of  oleaginous  matter;  hence  a  large 
'Bioont  of  the  food  taken  is  assimilated  into  the  substance  of  the  body  and  the  wool, 
Jjfle  the  fullness  of  the  carcass,  brightness  of  look,  vigor  of  carriage,  greater  length, 
Jj^tness,  strength,  and  the  less  greasy  or  heavy  condition  of  the  wool,  may  be  con- 
2^*ted  with  the  shrunken  habit  or  carcass,  dull,  anxious  look,  and  wool  overchaiged 
J^  grease,  which  the  Gorman  merinos  exhibit.  It  is  also  noticeable  that  the  Ram^ 
l^iiQillets,  from  their  more  vigorous  and  healthy  habit  and  absence  of  excessive  stimu- 
^^  of  the  skin,  are  less  subject  to  the  ^\  scab''  and  other  cutaneous  diseases,  less 
B»ble  to  Inng  afiections,  the  rams  less  exposed  to  constitutional  "  breakdown"  ^n 
J*jn»e  of  "  service,"  and  the  wool,  being  longer,  stronger,  and  less  greasy,  is  not  so 
I^*Aly  to  coUect  impurities,  and  suflier  prejudice  from  burs,  grass-seeds,  &c. 

We  ought  not  to  omit  the  testimony  of  the  more  intimate  observers  of 
'«iHrace  of  sheep  in  their  own  country.  Mr.  Moll,  in  his  capacity  of 
<«ainnan  of  the  jury  on  wool  at  the  Paris  Exposition,  and  with  speci- 
^">6iis  of  all  the  wools  of  the  world  before  him,  observes : 

While  Germany  has  had  regard  only  to  fineness,  our  skillful  cultivators  in  the  region 
^  Pittis  have  occupied  themselves  more  with  the  quantity,  and  have  not  neglected  the 
S'^Wtion  of  meats.  They  have  modified  the  race,  and  have  given  it,  by  means  of  an 
J^gent  selection,  suitable  nourishment  and  care,  more  size,  forms  better  suited  to 
***temng,  and,  above  all,  to  a  more  abundant  fleece ;  and  to  a  wool,  not  so  fine  indeed 
••that  of  Germany,  but  one  which,  in  consequence  of  improvements  in  machines  and 
Jjjceases,  responds  much  better  to  aU  requirements,  and  which,  thanks  to  its  length, 
■wBDgth,  and  elascicity,  is  suited  equally  to  the  card  or  the  comber. 

The  imperial  sheep-fold  of  RambouiUet  has  mostly  contributed  to  this  happy  move- 
•^cnt,  of  which  it  has  taken  the  initiative,  and  in  some  sort  the  direction.  We  may 
•*y  that  the  Kambouillet  tyi>e  is  at  present,  in  an  economical  point  of  view,  and,  for 
13  A 
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tlio  rich  countries  of  tho  vine-bearing;  zone,  tlio  most  perfect  typo  in  existence  of  iiB6« 
wooled  slicup. 

The  qaalification  as  to  region,  iu  tlio  last  paragraph,  sugjirests  tbat 
this  race  would  bo  more  likely  to  iloiirisli  in  southern  than  in  nortl^ 
sections  of  this  country. 

In  u]akin<^  these  citations,  and  tho  suggestions  founded  npon  tliem, 
Tvhicli  are  addressed  less  to  the  mere  wool-growers,  whose  main  object  ii 
the  rearing  of  sheep  for  the  different  purposes  of  wool-growing  and  meat* 
production,  than  to  the  class  which  combine  with  sheep-growing  the 
higher  object  of  introducing  to  this  country  the  best  and  most  suit- 
able blood  that  the  world  can  produce,  and  who  aim,  with  this  blood, 
to  create  for  their  country  a  superior  race,  it  is  very  far  from  our  p^l^ 
pose  to  suggest  a  general  modificiition  in  the  qualities  of  the  charactoiis- 
ticsof  American  iieece.  Tbe  great  mass  of  these  American  wools  suit! 
our  machinery  and  prevailing  fabrics.  Tbe  demand  for  the  intermediaiT 
wools  is  as  yet  comparatively  limited,  but  will  increase  with  the  expaDSum 
of  our  line  merino  combing- wool  manufacture,  which,  for  the  prodnetio& 
of  all  wool  dress  goods,  did  not  exist  four  years  ago,  but  is  now  sucow* 
fully  inaugurated,  as  the  adai)tation  of  these  wools  for  hoth  clothing 
and  combing  purposes  is  better  appreciated.  As  these  wools  are  in  flO 
high  demand  in  Europe,  the  demand  must  become  more  extensive  bent 

With  regard  to  the  French  merinoes  as  a  source  from  which  to  influs 
new  blood  into  certain  of  our  flocks,  we  are  aware  that  the  greater  Dam* 
ber  of  those  introduced  into  the  country  a  few  years  ago  wore  regaxded 
with  but  little  favor,  as  they  were  selected  solely  with  reference  to  thdr 
excessive  size,  without  regard  to  other  characteristics;  their  superior 
keei)hig  and  unusual  care,  while  at  that  time  there  was  no  demand  tot 
their  peculiar  qualities  of  fiber.  Dr.  Randall  observes  that,  "  The  stodc 
impojted  in  1840  from  the  royal  flock  at  Rambouillet  was  not  overgrown. 
Their  size,  however,  exceeding  that  of  the  American  merino,  was  an  en- 
tire novelty,  and  a  most  captivating  one  to  the  public  eye."  With  &B 
new  demand  for  long  and  fine  intermediary  fleeoes,  the  iutrodnotion  of 
these  regenerators,  which  have  proved  so  efficient  in  Australia  and 
Buenos  Ayrcs,  might  well  be  again  essayed;  and  if  reflnemcnt  is  toba 
attempted  with  this  blood,  that  stock  might  furnish  a  better  fouudatioil 
for  reilning  than  the  vigorous  and  productive  American  merinoes.  whidk 
with  all  their  excellencies,  are  still  lacking  in  the  flueness  of  fiber aoa 
exemption  from  excessive  grease  which  characterize  the  French  and 
Australian  standards. 

The  practical  importance  of  tho  subject  warrants  a  few  words  upoil 
tlti^  much-discussed  subject  of  excessive  yolk  or  grease  iu  fleeces.  Itii 
well  known  that  the  tendency  of  American  wool-growers  to  prodnoe 
heavy  fleeces  is  a  subject  of  much  complaint  with  nmnufacturers.  Tto 
first  object  ^\  ith  the  manufacturer,  provided  he  can  have  other  requiiiliO 
qualities,  is  to  have  clean,  light  wool.  The  yolk,  which  causes  theprin- 
cii)al  i)ortion  of  shrinkage  in  scouring,  is  of  hardly  any  valuo  in  tiw 
present  methods  of  washing.  Where  unwashed  wools  are  exported,  fli6 
removal  of  the  yolk  by  climatic  influences  sometimes  adds  very  materi- 
ally to  the  value  to  the  manufacturer  of  the  whole  clip  in  certain  seasonii 
Thus  the  prevalence  of  great  rains  over  an  extended  region  in  AnstniliB} 
where  there  is  no  provision  for  shelter,  just  before  the  auuual  shearingt 
has,  sometimes,  by  washing  out  the  yolk,  made  the  whole  wool-clip  of 
that  season  exceptionally  valuable.  It  is  Argued  by  breeders  of  aatho^ 
ity  that,  to  i)roduce  the  greatest  amount  of  clean  wool  with  the  greatert 
economy  to  the  wool-grower,  he  must  also  produce  a  certain  proportica 
of  oil  I  that  up  to  a  given  point  the  increase  of  wool  may  be  measnied  by 
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« 

t  increaso  of  oU ;  that  it  is  not  just  to  charge  upou  the  wool-giowing 

iiniBtiBity  that  they  produce  oseleesly  heavy  fleeces,  while  they  cod  dam- 

iBtxato  that  theu*  growth  of  clean  wool  is  increased  by  a  proper  atten- 

on  to  grease  and  yolk,  and  that  the  quality  of  the  wool  mav  be  increased 

y  this  i^4»ntion ;  that  if  the  grower  has  a  flock  of  light-shearing  sheep 

I  res  to  increase  the  clip  of  his  fatore  flock,  he  can  aoeomplish 

LB  o    9Ct  only  by  the  use  of  a  greasy  ram ;  and  that  this  is  owin^,  not 

J  t    I  fijease  alone,  but  to  the  foot  that  with  a  proper  secretion  of  oil 

yoU:,  there  are  usually  found  those  other  points  which  make  a  ram 

oable,  such  as  firmness  and  thickness  of  fleece,  uniformity  of  style 

vtar  the  whole  surface,  and  that  most  atti'active  feature  of  a  good  sheep^ 

wall-wooled  head,  with  a  clean,  strong,  and  expressive  face. 

On  the  other  hand,  writers  of  equal  experience  express  the  opinion 

bat  no  species  of  merino  ram  ever  produced  more  than  twenty  pounds 

p      weight  of  fleece  without  excessive  feeding  or  unnecessary  hoos- 

r,  »nd  ULBt  it  is  advisable  to  raise  such  sheep  as  can  be  raised  witli- 

such  treatment.    Certainly  the  freedom  of  the  fleeces  of  the  French 

dno  from  excessive  exudation  of  their  yolk,  with  their  magnificent 

relopment  both  of  carcass  and  of  wool,  a  fact  noticed  not  only  by  Mr. 

Q  but  by  all  the  French  writers,  is  an  indication  that  the  best  de- 

Biopment  of  flesh  and  fiber  is  not  necessarily  connected  with  undue  pro- 

3  of  yolk.    An  infusion  of  the  blood  of  this  race  may  perhaps  tend 

0  me  improvement  so  much  desired  by  manufacturers. 

It  should  be  noted  that  Dr.  Randall,  the  highest  authority  on  Ameri- 

an  rfieep-husbandry,  denounces  with  great  severity  the  breeding  for 

k,  although  maintaining  that  the  American  merinoes,  when  bred  and 

ed  judiciously,  do  not  produce  more  yolk  than  is  necessary  for  the 

>mical  pixxiuctiou  of  wool,  and  declaring  that  there  is  no  other 

a,         I  family  of  merino,  and  no  other  breed  of  sheep  whatever,  that 

B  Vie  with  the  American  family  in  the  very  great  improvement  in 

4       of  wasbe<i  or  scoured  fleeces  within  the  la^t  few  years.    In  the 

1  kustive  monograph  on  the  American  merinoes,  publi^ed  as  an  ap- 
e  Lx  of  the  report  on  wool  and  woolens  in  the  rei)ort  of  the  Paris 
Ixposition,  he  speaks  as  follows : 

This  remarkable  era  in  morino-bToeding)  pommoDciD^  lu  souud  mea»urei»  ui'imyrovc- 
leot,  bat  culminating  dnring  the  war  in  tho  excets  which  I  have  described,  developed 
frcand  ^bions  in  breeding  and  management,  which  were  altogether  new  in  the 
arinftflB.  Qoality  of  wool  was  Uttle  talked  about.  Weight  of  fleece  was  the  primary 
>Dttderacion,  and  it  became  tho  custom  of  many  breeders  to^veigh  their  fleeces  in  tho 
tjhf  because,  I  suppose,  it  gave  them  an  advantage  over  othorb.  A  rigid  system  of 
oofling  their  sheep  Irom  contact  with  rain  or  snow  the  year  round  would  preserve  aU  tho 
oik  Id  the  fleece,  and  thus  would  add  to  its  weight  several  pounds.    The  holders  of 

larger  flocks  could  not  do  this  without  gi*eat  inconvenience  and  oxpense.  The 
#.  jier,  therefore,  wore  enabled  to  ^o  into  ncwspapera  with  far  higher  statements  of 
r     fats  of  fleeces.    Inasmuch  as  the  system  of  housing  and  preserving  all  the  yolk  in 

^ool  gave  the  fleece  externally  a  very  dark  color,  the  color  soon  oecamo  a  prime 
«i»eB(Ut;y  of  fashion,  and,  as  the  weight  increased,  and  the  color  became  darker  with 

Tolk,  the  latter  was  as  carefully  ured  for  as  wooL    I  have  seen  it  literally  dropping 
the  fleece  under  a  hot  sun.    As  a  high-fed  sheep  produces  considerably  more  wool 

/oik  than  an  ordinarily  kept  one,  a  system  of  pampering  was  also  extensively  ro- 

sd  to*    Many  of  the  summer  and  wiBtcr-hoosed  flocks  were  fed  ^rain  to  the  utmost 
of  immediate  safety,  and  far  beyond  the  bounds  of  ultimate  salety  ;  (or  sncb  con- 

,, d  forcing  is  destructive  to  the  constitution  and  longevity  of  mermo  bhee|[»,  ob  aU 

riU  bear  witness  who  have  tried  or  observed  its  effects. 

Under  the  above  system  of  breeding  and  trcatoient,  and  sometimes  without  any 
^Mdcial  pampering,  merino  rams'  fleeces  m  tho  yolk  are  frequently  reported  as  weighing 
pward  of  25  pounds,  and  some  have  risen  to  ^10  pounds.  Ewes'  fleeces  range  from  10 
>  15  poands,  and  sometimes  individual  or  small  lots  havo  gone  higher.  Unfortunately 
iiese  weights  afford  scarcelv  an  approximate  criterion  of  the  actual  weight  of  tho  wool, 
le  profiortlon  of  yolk  to  toe  wool  possessing  no  uniformity. 
The  praotace  of  nouBiog  sheep  firom  rain  and  snow  for  tho  preceding  objects  is  not  a 
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firaad,  if  distiuctly  avowed  to  all  bayurt).  But  I  think  it  is  produciivo  of  ao  bcotfit, 
and  of  coDsideraolo  injury.  It  is  a  useless  waste  of  a  great  deal  of  time^  Mid  eeei- 
bionally  produces  loss  in  other  respects.  The  new-mown  hay  or  grain  mnst  be  lift  to 
get  wet  on  the  ground,  to  the  serious  deterioration  of  its  quality,  rather  than  have  the 
precious  weight-giving  and  color-giving  yolk  washed  out  of  the  fleece.  And  therecBi 
it  appears  to  me,  be  no  reasonable  doubt  that  this  habitual  non-exposnie  to  the  odi- 
nary  changes  of  weather  must,  in  the  course  of  time,  to  a  greater  or  less  degneibqpt 
an  mcapacity  to  endure  such  exposures  with  entire  impunity.  Besides,  this  boB^n& 
if  ever  so  frankly  proclaimed,  tends  to  warp  the  Judgment  of  all  buyers,  and  espedal^ 
inexperienced  buyers.  If  it  did  not  give  a  fictitious  value  to  the  animal — ^rengcriiigit 
more  salable  than  sheep  of  equal  value  not  thus  treated — where  would  be  the  UM  of 
it  ?  It  is  perfectly  notorious  that  it.  with  early  shearing,  does  so  alter  the  a|>peeiaaDe 
of  the  sheep,  that  a  pair  of  twins  of  the  closest  resemblance,  one  thus  treated  and  the 
other  not,  scarcely  look  as  if  they  belonged  to  the  same  variety,  and  the  "  petted  "oqb 
will  far  outsell  the  other.  It  is  considered  the  breeders  right,  in  all  kinds  of  domeitK 
stock,  "  to  put  the  best  foot  forward,''  aiid  it  is  equally  done  with  otiier  breeda  d 
sheep ;  but  it  is  a  pitv  that  a  higher  standard  of  action  cannot  be  permitted  to  pe- 
v^  Such  fashions  begot  inducements  to  direct  fraud.  Thousands  Gf  painted  mm 
(painted  to  the  true  color  by  a  preparation  of  oil,  burnt  umber,  and  a  little  lampUaok) 
are  annually  hawked  about  the  country  with  pedigrees  as  artificial  as  their  color,  no 
sold  as  genuine  Simon  Pares. 

Fitting  sheep  for  sale  by  pampcriug  is  fraudulent,  fur  it  is  never  avowed  or  adnuitodi 
and  if  it  were,  there  can  bo  no  honest  or  decent  excuse  for  a  practice  which  is  diieoClj 
and  undeniably  fatal  to  the  wcU-being  of  the  animal.  We  have  no  right  to  pokn 
what  we  sell,  because  we  know  there  will  be  fools  to  buy  it,  aud  to  buy  it  more  reedflj 
because  it  is  poisoned.  Another  result  has  followed  this  indiscriminate  s(»amble  for 
large  fleeces.  Those  who  have  carried  it  farthest  have  usually  considerably  depiedafted 
the  quality  of  the  wool.  The  finest  fleeces  arc  not  generally  the  heaviest.  The  gmM 
combination  of  wool  and  yolk — however  coarse,  uneven,  and  even  hairy,  the  &mM^ 
is  what  these  extremists  have  looked  fur  in  their  breeding-rams;  and  the  progeny  of 
such  rams  must,  of  course,  pai'take  of  the  same  characteristics. 

2.  Covibing-icools, — ^The  distinction  between  these  wools  and  the  caid 
or  cloth  wools,  before  treated  of,  may  bo  thus  stated.  Gombing-wods 
are  those  specially  litted  for  the  process  of  combing  by  hand  or  ma- 
chinery, which  process  consists  in  drawing  out  the  fibers  so  that  they 
may  be  sti^aight  and  parallel ;  the  shorter  portions,  called  "noils,"  being 
removed  by  this  operation.  The  libers  having  been  rendered  straidil 
and  parallel  are  twisted  or  spun,  and  the  yam  is  called  worsted.  The 
ends  of  the  fiber  being  covered  by  the  process  of  spinning,  the  yamfl 
are  smooth  aud  lustrous. 

Card  or  cloth  wool  is  wool  fitted  for  being  carded.  By  this  procefiS 
the  fibers  aie  i)laced  in  every  possible  direction  in  relation  to  each  other, 
adhering  by  the  serratures  of  the  fiber,  which  are  more  namerons  in 
the  wool  adapted  to  jc^arding.  They  are  thus  fitted  for  felting,  and  fhe 
ends  of  the  fiber  are  free  to  be  drawn  out  into  the  nai).  While  caid- 
wools  are  required  to  be  fine,  or  comparatively  so,  short  ia  staple,  and fiir 
the  hightest  fabrics  full  of  spiral  curls  and  serratures-^ualities  ix)fise88ed 
by  the  wool  of  which  the  merino  and  Saxony  fleeces  are  types-^ 
combing-wools,  on  the  contrary,  must  be  long  in  stiiple,  from  four  to  seven 
inches,  comparatively  coarse,  having  few^  spiral  curls  aud  serratoieBy 
and  possessing  a  distinct  luster.  These  qualities  are  possessed  in  pe^ 
fection  by  the  English  sheep  of  the  Lincolnshire,  Leicester,  aud  Crts- 
wold  races ;  aud  in  a  less  degree  by  the  Cordova  wools  of  Uie  Argentine 
Republic  aud  the  Don skoi  wool  of  Russia.  Comparatively  long,  fine 
wools  of  the  merino  race,  from  t^^'0  and  a  half  to  three  inches  in  length, 
are  combed  for  making  coburgs,  merinos,  aud  similar  fabrics,  but  ttiey 
are  not  classed  in  the  trade  as  combing  or  worsted  wools. 

An  uni)recedented  demand  for  these  wools  has  arisen  in  all  mauofiic- 
turing  nations  within  the  last  ten  or  fifteen  years,  and  the  prices  have 
more  than  doubled  within  that  period.  This  is  due»  first,  to  the  vast 
improvements  in  machinery  for  combing  made  within  that  period: 
and,  secondly,  to  the  late  sciu'city  of  cotton,  and  to  the  discoveiy  thac 
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t)y  the  use  of  these  wools  with  cotton  warps,  an  admirable  substitute  is 
foQud  for  fabrics  formerly  made  from  the  fiber  of  the  alpaca. 

Some  of  the  fabrics  made  from  combing-wool  have  been  already 
mentioned.  The  list  could  be  greatly  extended,  as  these  wools  compose 
the  principal  portion  of  the  wool  or  part-wool  fabrics  for  female  wear,  the 
consumption  of  which  is  constantly  increasiug.  The  contexture  and 
patterns  of  the  fabrics,  or  their  combinations  with  silk,  cotton,  inohair, 
merino-wool,  and  China-grass,  are  perpetually  and  almost  indefinitely 
changed  to  suit  the  caprices  of  fashion.  Not  only  new  tissues  but  new 
D^mes  appear  each  year,  to  conform  to  the  fickleness  of  female  fancy. 
A  hnndred  different  tissues,  not  styles,  are  made  by  a  single  house  in 
Bradford.  But  the  basis  of  all  the  fabrics  remains  the  same — English 
combing-wool. 

The  magnitude  of  this  manufacture,  and  our  present  dependence 
upon  foreign  nations,  are  shown  by  the  following  statistics:  Great 
Britain  had,  in  1871,  G30  worsted-mills,  with  35,746  power  looms,  em- 
ploying directly  109,557  operatives;  while  she  had  1,829  woolen-mills 
nmning  34,146  power-looms,  employing  125,130  operatives,  the  worsted 
mannfacture  employing  only  14,573  less  persons  than  the  woolen  manu- 
EEMStore.  Our  importations  of  dress-goods — composed  principally  ^)f 
eombing-wool — for  • 

1869—63,278,264  yards,  of  declared  value  of $15,463,942 

1870—67,490,126  yards,  of  declared  yalue  of 16,552,393 

Our  importations  for  cloths,  for  a  corresponding  period,  were,  for 

1869— Of  a  declared  value  of 87,688,343 

1870— Of  a  declared  value  of. 9,543,9U 

Worsted  yarns  of  the  finer  grades  were  made  in  this  country  only  to 
a  very  limited  extent  prior  to  1860  or  1861,  except  those  made  of  shorter 
wool  delaines,  the  yarns  manufactured  prior  to  that  date  being  princi- 
pally designed  for  carpets.  The  introduction  of  the  finer  worsted  yarns 
was  due  to  our  command  of  the  Canada  wools  of  English  blood,  which 
were  admitted  free  under  the  reciprocity  treaty.  In  1866  an  estimate 
submitted  to  the  revenue  commission  placed  the  capital  employed  in 
the  manufacture  of  yarns  and  the  varied  kinds  of  worsted  goods,  exclu- 
sive o£  the  manufacture  of  delaines,  in  which  American  merino  wools 
are  used  with  shorter  Canada  wools,  at  $8,000,000,  and  the  yearly  value 
of  the  product  of  worsted  goods  at  not  less  than  $10,000,000. 

It  was  remarked  in  1869  by  Mr.  Mudge,  the  commissioner  for  wool 
and  woolens  at  the  Paris  Exposition  in  1867,  that — 

At  the  time  of  that  Exposition  wo  had  not  then  perfected  any  one  single  article  of  aU- 
wool  worsted  fabrics  in  this  country  (not  referring  to  mixed  fabrics)  which  was 
worthy  of  being  represented  there,  Dr,  in  fact,  in  any  exposition.  It  is  a  source  of  pride 
ftnd  pleasure  to  aU  Americans  to  consider  that,  in  so  short  a  space  of  time,  so  much  has 
been  done.  If  yon  look  at  the  exhibition  of  worsted  fabrics  at  the  Fair  of  the  Ameri- 
cftD  Institute  in  New  York  yon  wiU  see  there  a  variety  of  worsted  fabrics  of  which  yon 
need  not  bo  ashamed. 

Mr.  Mudge  spoke  modestly,  for  he  was  the  pioneer  in  a  field  in  which 
he  has  achieved  brilliant  success.  And  we  add  that  all  the  money  ex- 
pended by  the  Government  of  the  United  States,  on  account  of  the 
Paris  Exposition,  will  be  a  hundred-fold  repaid  by  the  new  arts,  not 
fabrics,  which  that  patriotic  commissioner  imported  into  his  own  country 
from  Europe. 

Some  comments  upon  the  exposition  of  woolen  goods  at  the  fair  of  the 
American  Institute^  in  1869,  made  by  Mr.  John  L.  Hayes,  Secretary  of 
the  Manufacturer's  Association,  express  more  fully  the  progress  made  in 
the  worsted  industry :  '  . 
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Dui-iui^  iliu  glooiLicBt  days  of  tbo  war  a«  association  was  foiiued  in  Waabiugton  of 
])atriutic  ludien,  who  ple<lgcd  themselves  to  wear  Dothini^  except  of  American  nhrica- 
tii)U)  aud  wu  were  witnesses  to  tho  chagrin  with  which  they  discovered  the  extreiMly 
limited  variety  of  worsted  goo<l8  mannfactnrod  here.  How  mnch  would  they  have  been 
relieved  if  tliev  conld  have  seen  such  a  display  of  worsted  fi:oodB  aa  was  ezhibitodii 
our  ExiKmitiun  t  Besides  the  beautiful  delaines  and  cobnrgs  of  the  older  mannfaotim^ 
the  fabrics  ori^rinar.*^  since  the  war — tho  worsted  plaid  poplins,  the  Caledonian  cloik- 
iujKs,  serges,  printed  cashmeres,  alpaca  and  mohair  lusters,  mohair  poplins  of  all  ahudcf^ 
tlsHUes  not  simply  noticeable  for  iK^ing  new,  but  for  intrinsic  excellencies,  enable  as  to 
Bupnlaut  foreign  productions.  *  ^  Five  ^ears  ago  all  our  furniture  and  cnttiSa 
Rtnns,  under  the  gt^iieral  term  damasks,  were  imported.  ^  *  Two  alcoves  displtfim 
dni|>erie^  of  all«wooI  aud  common  damasks,  silk  cotelines,  rei>s,  and  terrys  of  vaiiooi^ 
though  chaste,  designs  and  colors,  illustrate  the  advantages  which  the  American  oon- 
Ffumer  has  in  ae])ending  upon  homo  manufacturers  who  will  not  insult  their  taste  ^ 
the  glaring  designs  usually  produced  for  our  market. 

To  the  above  euuineration  miorht  have  been  added  the  important  fiib- 
ricsj,  butitiiiga  aud  lastiugs,  achieved  siuce  tho  war. 

This  enumeration  should  convince  wool-growers  how  earnestly  tiie 
worsted  manufacturers  are  looking  to  them  to  supply  the  000111(11;- 
wools,  whose  deficiency  is  the  only  impediment,  un<ier  a  stable  system 
of  protection,  to  an  indefinite  expansion  of  the  worsted  indostiy.  In 
18^^}  the  worsted  manufacturers  were  most  solicitous  for  a  renewil  of 
the  reciprocity  treaty,  under  which  they  obtained  the  Canada  combing- 
wooLs  ti^e  of  duty.  In  18C6  they  entered  into  arrangements  with  & 
wool-growers  which  led  to  the  tariff  of  1867,  and  imposed  a  duty  upon 
Canada  eombing-wools,  practically  amounting  to  12  cents  per  poond 
aud  10  percent,  ad  valorem^  and  placed  corresponding  duties  on  wonted 
floods.  In  18G8  active  efforts  were  made  by  tho  Boston  Board  of  Trade 
and  other  commercial  bodies  for  a  renewal  of  tho  reciprocity  trealT} 
while  tho  inducement  of  free  Canada  combing-wools  was  urged  upon  the 
manufacturers  as  a  motive  for  joining  the  movement.  The  manafiio- 
liirers  refused  the  bait  vso  temptingly  offered,  and  in  October,  1868,  the 
Mauufa<:turers'  Association,  at  its  annual  meeting,  all  the  principal  rep- 
resentatives of  the  worsted  industry  being  present,  unanimously  passed 
the  resolution — 

That  any  advantage  which  might  accmo  io  worsted  monufactnro  from  the  fine  in* 
Irodnotiou  of  com  bin;;- wools  under  the  proposed  reciprocity  treaty  with  Canada  wooM 
he  more  than  conuterbalanced  by  checRius  the  impulse  which  has  already  been  gIvtB 
fo  the  growth  of  combing-wools  here;  while  the  advocacy  of  the  reciprocity  tntSj  te 
the  puriK>so  of  obtaining  Canada  wools  tree  would  be  a  violation  of  the  spirit  0/  thB 
ngreenieut  with  tho  wool-growers  upon  which  the  present  tariff  on  wool  and  wookM 
was  founded. 

Here  was  a  practical  exhibition  of  fhith  in  the  protective  policy^  and 
cji"  confidence  in  the  enterprise  and  intelligence  of  tho  farmers,  which  it 
was  believed  would  lead  them  to  cultivate  with  vigor  this  new  field  fcr 
production  which  the  national  legislature  had  oijeued. 

It  will  be  interesting  to  agiicultural  readers  to  know  the  individual 
views  of  some  of  tho  leaders  in  this  department  of  tho  woolen  indna- 
trj',  and  we  append  some  extracts  from  remarks  made  at  one  of  the 
social  reunions  of  the  Manufacturers'  Association,  not  only  to  diow  the 
importance  attributed  by  these  practical  men  to  the  growth  of  combiDg- 
wools,  but  to  show  how  prudently,  while  dwelling  upon  this  point,  they 
deprecate  the  abandonment  of  other  branches  of  wool  production. 

J\lr.  E.  B.  Bigelow,  the  first  president  of  the  Manufacturers?  Associatioiit 
and  who,  more  than  others,  is  entitled  to  the  honor  of  the  conception  ol 
the  policy  which  has  so  happily  united  the  wool-growers  and  wool-man- 
nfacturers,  remarked  as  follows : 

The  conibing-wool  industry,  and  tho  coarso  and  line  grades  of  the  card-wool  inds^ 
try,  have  been  aUuded  to,  aucl  a  question  arises  as  to  their  relative  importauioe  al  the 
present  time.    It  i?*  weU  known  that  tho  card-wool  industry  constitntee  hy  fhr  tbe 


THE  WOOLS  OP  THE  UNITED  STATES.         199 

ger  port,  probably  foiir-iiftlis  of  the  'whole ;  and  of  that  the  extreme  Hue  crade 
mIds  only  a  small  percoDtage.  The  combing-wool  indostry,  as  has  been  stated,  has 
Qcently  assumed  considerable  importance.  The  principal  hinderance  to  the  further 
apid  extensioDT  of  this  branch  of  manufacture  is  the  limited  supply  of  raw  materiaL 
/lotbing- wools,  or  card-wools,  as  they  aresometimes  called,  are  produced  in  superabund- 
lice  the  world  over,  while  there  is  a  deficiency  of  long  combing-wools.  There  is  noth- 
Dg  that  would  give  such  an  Impetus  to  the  manufiEUsture  of  worsted  fabrics  in  this  conn- 
ry  aa  a  foil  supply  of  home-grown  long  combing-wooL  Could  our  farmers,  especially 
m  the  Atlantic  slope,  near  large  towns,  where  their  mutton  would  find  ready  sale,  be 
ndooed  to  engage  more  extensively  in  the  production  of  such  wools,  1  am  sure  they 
^onld  find  it  a  source  of  immediate  and  permanent  profit.  It  would  also  be  a  national 
Moefit,  not  only  by  furnishing  the  raw'  material  for  an  important  branch  of.  manufac- 
ure,  but  by  supplying  a  much-needed  article  of  food.  It  is  the  growing  of  the  long 
ombing- wool- and  its  manufacture  which  have  contributed  so  largely  to  the  prosperity 
»f  England.  The  thirty  millions  of  sheep  which  she  8upi)orts  are  mainly  such  as  pro- 
loce  this  description  of  wool. 

'^o  value  of  the  worsted  manufacture  in  England,  in  1857,  was  £18,000,000,  (or 
•00,000.)  Since  that  time  it  has  largely  increased.  In  1864,  besides  supplying  the 
*i»nts  of  the  people,  she  exported  fabrics  to  the  value  of  £16,000,000,  (or  $80,000,000.) 
11  the  town  of  Bradford  alone,  the  worsted  manufacture  increased  in  value  from 
28,000,000  in  1863  to  £  13,000,000  in  1866.  To  France,  as  well  as  t6  England,  the  worsted 
nannfacture  is  an  important  source  of  wealth.  During  my  recent  visit  to  Roubaix, 
*  "^w  evidences  of  material  prosperity,  such  as  I  had  rarely  seen  before.  Its  population, 
D  76,000,  had  doubled  during  the  preceding  ten  years— 43,000  of  them  being  em- 
uuyed  directly  or  indirectly  in  the  manufacture  of  worsted  stufi's. 

I  have  stated  that  the  clothing-wools  are  produced  in  superabundance.  I  ought  to 
lave  excepted  the  very  fine  wools,  the  production  of  which  is  rather  decreasing  than 
Doreasing  in  all  wool-growing  countries.  One  reason  for  this  decrease  is  that  it  is  less 
ctyfitable  to  raise  than  the  coarser  grades ;  another  is  that  the  fashions  and  the  times 
ave  changed.  Instead  of  fine-wool  fabrics  many  people  now  wear  coarse-wool  fabrioe. 
nuprovomeuts  in  the  processes  of  manufacture  have  enabled  manufacturers  to  make 

m  the  coarser  fiber  certain  fabrics  which  are  as  satisfactory  to  the  consumer  as  the 
uer  wool  fabrics  of  former  days.  It  is  desirable  that  we  should  have  a  homo  supply 
fall  the  varieties  and  grades  of  wool  required  by  our  manufacturers,  and  I  hope  that 
or  association  will  strive  to  bring  about  that  result,  and  tbat  in  view  of  the  growing 
emand  and  deficient  supply  of  long  combing-.wool,  it  will  make  8i)ecial  efibrt  to  ex- 
end  that  branch  of  our  6heci)-husbandry. 

Mr,  Mudge,  late  commissioner,  &c.,  said : 

I  can  only  say  to  the  wool-growers  and  agriculturists  of  this  country  that  tliere  is  a 

Id  more  vast  than  their  imagination  can  take  in,  in  the  expansion  of  the  worsted Jn- 

y.     It  is  the  great  branch  which   has  engaged  the  attention  of  the  two  greatest 

*ns  of  Europe,  France  and  England,  during  the  last  ten  years.    The  great  exten- 

of  their  manufacturing  industry  has  been  in  this  branch  of  manufacture.    *     *    I 

vo  the  agriculturists  ot  our  country  should  pay,  not  entire  attention,  but  more  at- 

kon   to  the  growth  of  long  and  luster  wools.    There  is  a  largo  amount  of  these 

*««/uaS  now  required  for  the  use  of  the  worsted  machinery  of  this  country,  and  we  shall 

jxtend  our  manufactures  in  this  branch,  provided  .both  wools  and  worsteds  continue 

mder  the  fostering  care  of  the  Government. 

Mr.  J.  Wiley  Edmands,  the  present*  president  of  the  Manufocturers' 
Association,  said : 

The  interests  of  wool-growers  being  intimately  connected  with  ours,  they  are  sub- 
ect  to  all  that  befalls  uh  as  manufacturers.  One  difficulty  we  meet  with  is  from  the 
ickleness  of  the  demand  for  goods  from  changes  of  fashion,  and  the  different  require- 
nents  of  our  customers  as  to  the  styles  and  characters  of  goods  to  be  furnished  to 
hem.  We  have  to  meet  the  demand,  and  the  changes  required  of  us  we  nmst  require 
rf  the  wool-growers. 

It  is  true  that  it  is  but  a  few  years  since  we  called  on  the  wool-grower  to  furnish 
ig  the  finest  wools,  because  then  the  products  from  fine  wools  were  in  demand  by  our 
loatomcrs ;  but  now  all  this  has  changed  from  the  changes  of  fashion,  au<l  the  present 
lemand  is  largely  for  the  coarser  wool — for  the  staple  that  makes  the  Scotch  tweed 
md  other  cloths  that  predominate  in  the  fashions  of  the  day.  The  fickleness  of  the 
Lemund  is  illustrated  in  my  experience  as  a  manufacturer  of  dress  goods.  It  has  been, 
mtil  vcrj'  recently,  our  aim  to  oring  out  our  delaine  fabrics  so  that  they  should  be  soft 
o  handle,  stud  in  finish  to  imitate  the  all-wool  French  merinos.  Now,  as  the  fashion 
9,  many  styles  of  these  ^oods  must  be  made  as  stiff  and  hard  as  possible.  We  have 
o  accommodate  our  fabrics  to  the  changeable  tastes  of  the  ladies,  and  the  consequence 
9  wo  now  require  a  lar^  supply  of  the  long,  hard,  combing-wools.  At  the  present 
ime  it  is  the  long,  combing-woois  that  wo  want,  and  shall  continue  to  want,  for  our 
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worHtcd  goods.  Coarse  wools  aro  in  demand,  too,  for  cloths  for  men's  wear,  but  I  doubt 
not  that  wo  shall  very  soon  find  the  clothing-wool  mannfactnrcrs  calling  for  tine  wooL 
Then  the  farmer  will  find  onconragcmeDt  to  produce  the  best  wools,  ont  at  prant 
there  is  a  snrpliis  of  fine  wools  grown  in  the  world,  and  they  comnmnd  a  low  priee 
compared  with  the  coarser  staple.  I  venture  to  say  that  it  will  not  be  three 
before  we  shall  find  the  fine  wools  of  the  country  in  demand  again.  At  present 
combing-wools  are  in  request,  because  the  worsted  goods  have  been  lately  introdi 
and  they  are  now  the  most  remunerative  of  our  fabrics.  The  combing-wools  of  tUi 
country  are  on  the  increase,  and  we  are  now  beginning  to  receive  them  from  Kw- 
taoky,and  from  Missouri  and  Oregon ;  and  I  doubt  not  that,  with  the  present  iWrntbUf 
their  production  will  be  abundant  io  a  very  few  years. 

This  extract  shows  that  it  is  not  for  the  interest  of  AmericMi 
manufaeturers,  as  a  whole,  to  favor  the  production  of  any  special 
class  of  wools. 

There  are  some  general  considerations  resulting  from  the  histoiy  of 
prices,  and  the  condition  of  wool  production  in  the  world,  which  ¥8 
cannot  pass  by. 

The  first  of  these  considerations  is  the  relative  prices  which  comhing- 
wools  have  attained  in  the  markets  of  the  world.  In  1855  the  price  of 
English  combing- wool  was  Is.  I2d.  In  1864  the  price  of  the  same  weds 
was2«.4(?.  Cordova 
averaged  in  1855, 

Thus,  while  in  nine  years  the  combing  fleeces  had  doubled  in  price,  the 
fine  wools  had  about  held  their  own.  The  reason  for  this  incr^eed 
price  of  combing-wool  is  very  plainly  shown  by  the  report  of  the  Cham- 
ber of  Commerce  of  Bradford,  of  1869,  which  states  that,  while  in  1861 
1,289,172  spindles  and  43,048  power-looms  were  employed  in  Eogland 
in  the  production  of  worsted  yams  and  goods,  2,193,210  spindles  and 
71,606  power-looms  were  in  active  employment  in  1868 ;  and  since  then 
the  ratio  of  increase  in  England,  and  in  many  places  on  the  continent^ 
is  believed  to  have  been  still  greater. 

The  successful  production  of  combing-wools  is  limited  to  popnloos 
districts  where  there  is  a  demand  for  mutton,  and  to  countries  where 
there  is  an  im])roved  agriculture.  Thus,  England  and  Ireland  grow  the 
most  and  best  combing-wools,  while  a  little  is  grown  in  France,  Tran- 
sylvania, Hungary,  and  Holland.  England  and  France  need  all  the 
combing-wool  produced  in  Europe,  and  are  already  competing  wiihiu 
for  the  combing-wools  of  Canada,  that  country  being  the  most  important 
source  of  production  on  this  continent.  Thus,  while  the  production  ot 
fine  merino  wools  in  this  country  is  liable  to  be  aflected  by  the  compe- 
tition of  the  vast  pastoral  regionsof  the  southern  hemisphere,  Australia, 
the  Cape  of  Good  Hope,  and  the  boundless  pampas  of  South  America, 
and  without  protective  duties  would  be  certainly  overwhelmed,  there  is 
no  probability  of  overproduction  in  the  growth  of  combing-wool,  and 
protective  duties  on  these  wools  are  desirable,  rather  to  stimulate  pro- 
duction than  to  resist  foreign  competition. 

The  next  practical  question  arising  is,  "  Where  in  this  country  shaH 
combing-wools  be  grown  ?"  The  president  of  the  K^ational  Wool  Grow- 
ers' Association  asserts  that  the  Cotswolds  and  Leicesters  are  well 
adapted  to  profitable  breeding  for  mutton  and  wool  combined,  in  situa- 
tions where  the  lands  are  rich,  not  subject  to  drought,  and  are  adapted 
to  root-culture,  and  where  good  city  markets  ai*e  easily  accessiblei 
"  They  are  great  favorites,"  he  says,  "  with  dairy  farmers  and  with  grain- 
growing  farmers  who  wish  to  keep  but  few  sheep.'' 

Mr.  Walworth,  the  practical  wool-buyer,  before  referred  to,  after  nig' 
ing  the  sux>erior  profits  of  long-wool  production,  says : 

NoW|  altliongh  it  may  be  most  profitable  to  keep  combing-wooled  sheep,  it  will  not  do 
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every  one  to  go  i^to  it  indiscriminately.    Men  who  wish  to  have  large  Hocks  of  sheep, 

several  thonsancL  or  even  a  thonsand  in  a  flock,  onght  not  to  keep  these  sheep,  bnt 

1  do  better  with  tne  merino.'  Men  living  on  the  prairies  onght  not  to  keep  them, 

the  prairies  will  not  grow  combing-wool,  bnt  I  think  they  should  in  many  parts  of 

Dtaoky,  Ohio,  the  hilb  of  Pennsylvania,  and  New  York,  and  in  the  best  parts  of 

chic^an ;  and  in  particular  I  would  suggest  to  those  farmers  who  have  now  in  many 

'•       i  States  coarse  native  sheep,  whose  wool  is  common,  and  does  not  yield  much 

»      ;  or  delaine,  that  if  they  would  cross  those  sheep  with  a  Leicester  or  Cotswold 

— m  mike  the  Leicester  best — in  one  year  they  would  receive  more  than  50  per  cent. 

«M        outlay,  for  their  sheep  would  be  larger  and  would  yield,  probably,  20  per  cent. 

?e      taine  or  combing-wool,  which  sells  for  more  and  sells  quicker.    Let  them  fol- 

•V  tL*^  cross  up  for  a  lew  years,  and  they  might,  with  a  very  little  expense,  improve 

B  breed  of  all  such  sheep.    I  do  not  recommend  them  to  buy  very  costly  rams  for 

purposes.    Let  men  who  make  breeding  a  business  buy  the  fancy  bucks. 
■.  ^vu^d  not  recommend  the  farmers  in  the  far  West,  or  in  very  new  countries,  to 
ep  these  sheep,  for  in  such  places  the  breed  is  apt  to  run  ont,  and  the  wool  becomes 
ashy  and  hairy,  and  of  very  little  value.    I  think  Michigan  well  adapted  for  delaine 
x>l8  of  the  medium  grades.    In  that  branch  I  have  always  classed  her  next  to  Ohio. 

A     (ther  question  is,  "  What  breeds  of  combing-wooled  sheep  shall 

;ptf '^    The  editor  of  this  report,  in  an  address  before  the  New 

K  Agricultural  Society,  thus  states  the  prevailing  opinion  among 

rowers,  and  the  desiderata  as  to  further  knowledge  upon  this  subject: 

The  Cots  wolds  api)ear  to  have  the  preference  of  by  far  the  larger  portion  of  the  raut- 

n-prodncers,  4>n  account  of  size,  hardiness,  weight  of  fleece,  and  weight  of  fiber.    For 

m  production  of  early  lambs  upon  native  or  grade  stock,  the  Sonth  Down  is  thepref- 

ence  of  three-fourths  of  the  breeders,  although  the  Cotswold  is  liked  by  many.    The 

eicester,  the  basis  of  English  improvement,  to  which  nearly  all  hor  improved  breeds 

re  an  infusion  of  their  best  blood,  is  too  highly  bred  to  escape  deterioration  under 

sareless  practices.    The  Lincoln,  as  modified  by  the  breeding  of  the  last  few  years, 

m  lificent  animal,  prodncing  a  lustrous  combing-wool  of  great  length ;  and  it  is 

i«M  «,Aae  breed  may  gain  a  firm  foothold  upon  certain  districts  characterized  by  suc- 

SDt  and  abundant  pasturage  and  largo  yields  of  roots  and  grains.    Much  of  the 

•ton  stock  of  the  country  is  so  mixed  and  degenerate  that  an  expert  would  be  puz- 

i  to  tell  what  breed  is  predominant,  and  the  opinions  of  the  sheep-farmers  as.  to  the 

parative  merits  of  difl'erent  breeds  are  consequently  confused  and  erroneous.    It  is 

»v«4tly  to  be  desired  that  the  efforts  of  honest  and  reliable  importers  and  breeders  of 

saUy  fine  animals  should  receive  encouragement ;  that  a  better  acquain''  lUce  with 

!ie  best  types  of  the  breeds  may  become  general,  and  a  more  complete  test  of  their 

nmparative  merits  for  different  locations  may  be  generally  enjoyed. 

For  the  purposes  of  the  worsted  manufacture,  the  wool  of  all  the 
inglisli  races  above  mentioned  is  desirable,  even  the  fleece  of  the 
Tter-wooled  Down  sheep  is  well  adapted  for  delaine  tissues  of  the 
oarser  texture  at  present  in  demand.  The  value  of  the  Leicester  race, 
or  the  prpduction  of  a  higher  quality  of  long  combing-wool,  appears 
ot  to  have  been  duly  estimated  in  this  country.  Leicester  wools,  pro- 
oanced  by  experts  to  be  equal  to  the  best  English,  are  produced  in  Ohio, 
Q  the  borders  of  Lake  Erie.  The  report  of  the  Chamber  of  Commerce 
f  Bradford  on  wool  supply,  issued  for  the  purpose  of  instructing  the 
British  colonies  and  foreign  dependencies  in  the  production  of  worsted 
oolSf  is  the  most  authoritative  statement  as  to  the  most  desirable  race 
)r  the  production  of  combing- wools.  Speaking  of  the  Canada  wools, 
16  report  says:  "  The  bulk  of  this  wool  appears  to  be  a  neglected  Lei- 

jter,  but  it  is  capable  of  improvement.  There  is  a  tendency  in  some 
arts  to  cross  the  native  sheep  with  United  States  merinoes,  but  for  the 

iglish  market  we  recommend  new  Leicester  rams,  so  as  to  impart 
;iigth,  lustre,  and  soundness  to  staple."    Speaking  of  the  Turkish 

h  ,  it  says:  "Crossing  with  Leicester  rams  would  much  improve 
se  wools  for  this  market j''  and,  of  the  Wallachian,  "Very  suitable 
\3T  the  carpet  trade ;  could  be  considerably  improved  if  crossed  with 
^eieester  rams.'^  Of  the  New  Zealand  wool :  "  Large  supplies  of  this 
rool  now  come  to  the  English  market,  and  are  Y^ry  much  in  fovor, 
specially  the  long-stapled  wools,  usually  termed  the  Leicester  breed. 
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wbicb,  at  tiio  colonial  sales  in  London,  roalize  biglier  prices  tbau  much 
liner  wools/'  Tbesc  extracts  leave  no  doubt  iis  to  the  blood  wbich  is  in 
tbe  highest  esteem  for  wool  production  simply,  in  the  principal  msu^ct 
lor  worsted  wools  in  the  world.  To  this  it  may  be  added  that  the  recent 
exi>eriments  of  Mr.  Lawes,  at  Rotharasted,  establish  the  fact  that  Ld- 
cesters  rank  first  in  the  production  of  the  highest  amount  of  wool  per 
hundred  pounds,  live  weight;  after  them,  in  order, are  Cotswolds, cron- 
breeds  of  the  two  former,  aiid  Sussex,  Dowds,  and  Hampshires,  and 
full-blooded  Sussex,  Downs,  and  Hampshires. 

The  remarks  preceding  ai)ply  when  the  lirst  object  in  view  is  the  pro- 
duction of  wool.  But  it  must  be  borne  in  miml  that  for  the  abundant 
supply  of  combing- wool,  as  a  great  national  production,  the  raising  of 
wool  must  be  altogether  secondary  to  production  of  meat  or  matton  and 
lambs,  and  almost  secondary  to  the  production  of  manure.  Mr.  Dodge  * 
observes,  in  the  address  before  referred  to — 

Few  owners  of  lon;Tj-wo(>lcd  llr)ek>!  in  tliis  country  appear  to  understand  practieoDy 
tlio  dilleninco  between  line-wool  and  lon'j;-wool  husbandry,  forcettnif;  that  it  ii  tb 
destiny  of  the  merino  to  be  kept  for  wool,  of  the  Leicoster  to  bo  killed  for  innttoii,ud 
holding  tlic  mutton  wheep  upon  barely  tlirivinj^  raiiouH  for  the  purpose  of  shearing ODOe 
in  each  year.  The* folly  of  sucli  a  course  is  like  that  of  a  beef-producer,  who  shooid  let 
his  aninialH  run  in  the  Kto<'k-ran}:^  and  expect  the  resultii  of  stall-feedinjj^.  Tho  mutton 
breed.^,  like  short-horn  cattle,  are  simply  machines  for  converting;  fanii  products  into 
meats  and  fertilizers,  the  production  dopendin<r  upon  the  regularity  and  freedom  fron 
fneti(m  with  wliich  the  machinery  runs — in-egular  tVeding,  an  occasional  scanty  sappiTt 
undue  exposure  to  cohl  or  temperature  uncomfortably  high,  reducing  inovitftbly  tbe 
amount  of  llesh  produced,  by  neutralizing  tho  amount  of  nutritive  power  of  aoertaia 
quantity  of  feed.  To  make  mutton  with  the  greatest  prolit,  every  pound  of  hayi  tooti^ 
or  grain  fed  must  yitdd  a  fair  result  in  tiesh  gained.  Tims,  while  wool-grnwing  majbe 
RucceiiKful  in  the  midst  of  primitivi*,  :ilmost  barbaric,  practices  in  culture,  matton  pn* 
duction  involves  ;)rts  of  husbandry  ilxi  most  advanced,  and  a  knowledge  of  anuttl 
l)hysiology  the  most  enlighten«'d. 

In  England  the  j>roducti(fn  of  combing-wool,  the  kind  in  greatest  de- 
mand, WDs  secnred  by  breeding  slieep  which  would  attain  the  atmost 
possible  weight  of  mutton,  which  could  be  fed  to  their  utmost  capacityi 
and  would  ])r()duce  the  largest  amount  of  manure.  The  mutton  sheep 
is  at  this  momont  not  only  the  chief  animal  product  of  Englaodi 
but  it  is  what  it  was  declared  to  be  long  ago,  "  the  sheet  anchor  w 
English  agriculture."  It  is  the  chief  animal  product  of  Great  Britain* 
The  statistics  published  by  the  Koval  Agricultural  Society  show  that 
Great  Dritain  had,  in  1808,  3(),7li,:M)a  sheep,  r),4L>3,9Sl  cattle,  and 
2,308,539  pigs.  The  sheep  is  literally  tho  basis  of  English  husbandry. 
The  agiiculture  of  England,  as  a  whole,  is  very  simple.  Four  crops,  bi 
reguhir  rotation,  and  mainly  in  the  same  order,  constitute  her  great 
staph\s.  Turnips,  barley,  grass,  and  wheat  are  said  to  be  tho  four  magi- 
cal words  at  which  the  earth  unlocks  her  treasures  to  tho  British  farmeTi 
The  four-lield  or  four-shift  system,  which  pervades  the  greater  part  rf 
the  kingdom,  (consists  of  this  succession.  The  cash  receipts  are  for  the 
barley  and  wheat  alone;  turnips  and  grass  serve  mainly  to  feed  tte 
sheep,  which  furnish  mutton  and  wool  to  snpport  them  in  their  most 
important  function,  that  of  manuring  the  turniplields  upon  which  thy 
are  fohled  for  the  four  years'  rotation.  Kecent  agricultural  writers  in 
England  ailirm  this  to  be  the  main  object  of  English  sheeplinBbAndiy> 
rrof(»ssor  Coleman,  of  the  agricultural  college  of  Cirencester,  in  a  pap* 
recently  read  before  the  lioyal  Agi'icultural  Society,  on  tlie  breeding 
and  feeduig  of  sheep,  says: 

"It  is  not  difficnlt  to  bIiow  thnt  Ahcep  nlonc,  si]mTt  from  tboir  iiillnenoe  on  theeoO 
crops,  will  not  pity  a  livinj;  prolit,  nftor  nil  the  cxponscg  of  growing  the  crops  are  flCB* 
Bidered.'' 

Other  practical  writers  for  the  same  jounial  declare  that  there  Is  no 
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[1  prowing  sheep  in  England  simply  for  their  mutton  and  wool, 
i      ture  of  sheep  is  still  an  indisputable  necessity,  as  there  is  no 
us  of  keeping  up  the  land.    It  is  somewhat  surprising  to 
view  flf  the  importance  of  the  combing- wool  manufacture  of 
»  uow  little  consideration  appears  to  be  given  to  the  qualities  or 
ities  of  the  wool  produced,  the  attention  of  agriculturists  be- 
pally  directed  to  the  fattening  qualities  of  the  animals.    The 
that  the  best  quality  of  fiber  is  a  necessary  consequence  of  the 
D  culture  of  the  animal.    The  early  maturity  and  slaughtering 
»nndness  to  the  staple,  the  wool  from  old  sheep  being  brashy  and 
and  the  regular  supply  of  artificial  food,  when  pasturage  is  defl- 
jrevents  that  most  objectionable  feature  in  poorly-bred  wools — a 
piry,  coarse  top,  with  a  fine  downy  bottom.    The  length  of  the 
also  the  result  of  a  suitable  alimentary  regimen,  recent  physio- 
observations  having  established  the  fact  that  the  form  and 
er  of  the  filament  depend  upon  the  organization  of  the  animal, 
ts  length  is  determined  by  abundant  nourishment.    The  quality 
87ool  being  secured  by  good  husbandry,  where  there  is  an  exten- 
)r8ted  manufacture,  agriculture  need  not  concern  itself  about  the 
'  or  special  character  of  the  fiber.    With  the  infinite  variety  of 
3very  wool  which  can  be  combed  has  its  special  use,  and  commerce 
e  wool  sorters'  skill  will  secure  for  each  its  appropriate  place. 
iot  wools. — There  is  another  class  of  wools  occupying  a  position 
n  combing  and  clothing  wools,  or  adapted  to  special  fabrics  both 
sted  and  cloth,  which,  in  view  of  the  new  developments  of  sheep 
idry  and  wool  manufacture  in  this  country,  deserves  more  attention 
has  yet  received.    These  are  the  wools  of  the  Cheviot  sheep, 
nsively  bred  in  Scotland  in  place  of  the  old  Highland  breed,  and 
supply  the  chief  revenue  of  the  vast  estates  of  the  noble  families 
idalbane,  Argyle,  Athol,  and  Sutherland. 

name  of  this  race  is  derived  from  the  mountains  of  Cheviot,  in 
mty  of  Northumberland,  England,  extending  into  the  county  of 
rgh,  Scotland.  The  geological  basis  of  this  range  is  porphyritic, 
autiful  conical  mountains,  mostly  covered  with  grasses,  ferns, 
lyme,  and  other  plants  distinctive  of  trappian  soil,  rising  to  a 
of  two  thousand  to  two  thousajjid  five  hundred  feet;  beyond  and 
act  with  them  is  the  rugged  country  of  the  hciith,  the  true  habitat 
blackfaced  or  Highland  sheep. 

re  the  middle  of  the  eighteenth  century  the  Cheviot  sheep  were 
d  to  this  district.  A  little  less  than  a  hundred  years  ago  atten- 
18  given  to  their  amelioration,  and  the  new  Leicester  blood  was 
iced.  The  infusion  of  this  blood  was  the  more  efficacious,  as 
s  much  reason  for  regarding  the  Leicesters  and  Cheviots  as  be- 
r;  to  the  same  type,  the  Leicester  type^  as  it  existed  before  its 
ration  by  Bakewell,  prevailing  in  all  the  countries  washed  by  the 
Sea.  Tliese  sheep  moreover  resemble  the  Leicesters  in  general 
ance,  being  without  horns  and  having  white  faces  and  legs, 
race  is  now  diftused  in  all  parts  of  Scotland,  except  the  rugged 
covered  districts,  where  the  Highland  race  alone  can  find  suste- 
Tho  number  in  1856  was  estimated  by  Mr.  Stewart,  in  a  mono- 
Df  the  race  published  in  the  French  language,  at  3,700,000.  In 
re  southerly  counties  the  sheep-farms  are  commonly  about  2,000 
n  extent.  In  general  only  a  small  part  of  the  farm  is  cultivated, 
more  than  50  to  100  acres,  and  that  only  for  winter  food  for  the 
About  1^  acres  suffice  for  one  sheep,  a  farm  of  1,800  acres  sas- 
C  about  1,000  sheep.    The  artificial  food  is  altogetner  subsidiary 
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to  the  iiatunil  herbage  of  the  farm.  It  is  supplied  duriDg  fails  of  anow, 
and  consists  of  caltivated  grasses  or  the  prodaco  of  the  swamps,  aod 
the  natural  ])crenn]al  grasses.  These  sheep  have  the  faculty  of  obtain- 
ing their  food,  even  when  the  ground  is  covered  with  Anow,  by  scn^dng 
awaj"  tlie  snow  with  their  feet,  and  they  prefer  the  natural  food,  tins 
obtained,  to  dry  provender.  Protected  by  their  close  fleece,  which  pre- 
vents the  penetration  of  rain  and  snow,  they  bear  with  comparative  im- 
punity the  storms  of  the  Scottish  hills.  They  need  shelter  only  from 
the  driving  snow-storms,  which  are  often  of  terrible  severity,  the  moat 
common  shelter  being  a  circular  wall,  without  covering,  of  six  feet  in 
height,  with  a  simple  aperture  for  admission  of  the  animals.  Their 
limbs  are  of  a  length  to  fit  them  for  traveling  and  enable  them  to  poas 
over  bogs  and  snows  which  a  shorter-legged  animal  could  not  penetratei 
Mr.  Lowe  says  that  the  entire  management  of  these  sheep  in  tlie 
northern  part  of  Britain  has  no  parallel  in  the  same  latitudes  in  Europe. 
In  no  other  country  similarly  situated  are  sheep  so  entirely  exposed  to* 
the  inclemency  of  the  weather  without  shelter  of  pens  or  houses.  "Were 
these  sheep,"  he  says,  "  managed  as  iiji  other  parts  of  the  contin^t  of 
Europe,  penned  and  fed  in  houses,  and  prevented  fro%  taking  natonl 
food,  the  mountains  of  the  country  could  not  maintain  one-fourth  part 
of  the  present  numbers." 

The  Cheviots,  although  bred  in  purely  pastoral  regions,  are  gnnm 
primarily  for  mutton.  The  breeder  in  the  mountains,  however,  raidy 
fattens  his  sheep  or  lambs  for  market.  They  are  turned  over,  at  diffisrent 
ages  in  difTerent  districts,  to  be  fattened  by  the  farmer  of  the  aiaUe 
lands  and  lower  and  richer  pastures.  When  fattened,  their  mutton  ia 
held  in  the  highest  estimation.  In  the  more  southerly  counties  Jihe 
increase  of  a  flock  of  a  thousand  sheep  is  sold  as  lambs.  The  selUngoi 
the  lambs  takes  place  in  August,  and  reaches  from  450  to  550,  of  wUdi 
three-quarters  are  male  lambs,  and  the  rest  young  ewes :  with  ISOtolGO 
old  ewes.  These  sales,  with  the  washed  fleece,  make  the  whole  redban 
of  the  flock.  In  the  north  of  Scotland  the  lambs  are  kept  till  three  years 
old,  and  are  then  sold  to  be  fattened. 

The  Cheviot  sheep  breed  amalgamates  readily  with  the  Leicester 
and  a  system  of  breeding  has  been  extensively  introduced  for  producing 
the  first  cross  of  the  descent.  The  rams  employed  are  the  pure  Ldceater 
breed,  and  the  progeny  is  superiof  in  size,  weight  of  wool,  and  tendeuM? 
to  fatten  to  the  native  Cheviot.  The  lambs  of  this  descent  .are  some- 
times disposed  of  to  the  butcher,  and  sometimes  fed  until  they  are  8hea^ 
lings,  when  they  can  be  rendered  as  fat  as  the  parent  Leicesters,  and 
not  much  inferior  in  weight;  and  they  can  also  be  raised  to  mataiity 
under  less  favorable  conditions  of  soil  and  herbage.  The  l>eneflt,  how- 
ever, is  said  to  cud  with  the  first  cross.  Mr.  Lowe  says  that  there  cannot 
be  a  question  that  for  general  cultivation,  in  the  high  and  tempestooos 
countries  to  which  the  Cheviot  breed  is  adapted,  the  race  shodld  be 
preserved  in  its  native  purity.  Every  mixture  of  strange  blood  has  been 
found  to  lessen  the  character  of  hardiness,  which  is  the  distinguishina 
character  of  the  race.  The  beautiful  breed  of  the  South  Downs  woflw 
seem  to  be  of  sill  others  that  which  is  best  adapted  to  improve  tbe 
Cheviot;  and  yet  the  experiments  which  have  been  hitherto  made  have 
shown  that  the  mixed  progeny  is  inferior  to  the  native  Cheviot  in  itt 
adaptation  to  a  country  of  cold  and  humid  mountains. 

We  have  yet  to  speak  of  the  new  claims  of  this  race  to  the  attention 
of  sheep-breeders,  resulting  from  the  new  demands  of  manufacture,  and 
the  fields  recently  opened  to  sheep-husbandry. 

The  washed  wool  of  the  Cheviot  sheep  averages  about  three  and  8 
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ids  to  each  animal.    It  was  formerly  used  wholly  as  a  clothing- 

I    Qce  the  attention  of  breeders  has  been  devoted  to  the  fattening 

I  of  the  race,  the  wool  has  increased  in  length  and  diminished 

More  lately,  and  nntil  qnite  recently,  it  has  been  principally 

combing  purposes.    It  is  liner  than  the  Gotswold  wool,  and 

itageoosly  mixed  with  English  combing-wool.    The  recent 

ion  of  the  Cheviot  wool,  or  a  mixture  of  it,  with  fine  merino 

o  certain  cloths  by  the  Scotch  woolen  manufacturers  has  led  to 

dem  fashion  of  wearing  coarse  clothes  for  business  and  morning 

es.    The  basis  of  the  Scotch  cassimeres,  tweeds,  and  cheviots  is 

\e  Cheviot  wool  spun  with  a  mixture  of  fine  Buenos  Ayres  wooL 

orics  from  this  material  are  liked  for  hot  climates,  and  have 

>  a  demand  upon  the  continent.  Even  the  manufacturers  of  Elbeuf, 

e,  so  celebrated  for  their  production  of  tine  cloths,  have  been  com- 

A)  import  the  Cheviot  wools,  although  they  complain  bitterly  of 

rcity  and  high  price.    In  view  of  these  facts,  it  can  scarcely  be 

that  the  demand  for  coarse  wools  for  clothing  purposes  will  be 

0  continue,  and  for  the  production  of  such  wools  no  race  appears 
fitted  as  tne  Cheviot. 

new  fields  for  sheep-husbandry,  to  which  public  attention  has 
€ently  called,  comprising  the  vast  natural  pastures  between  the 
ri  Kiver  and  the  Pacific  coast,  the  valleys  and  plains  bordering 
le  great  Sierra  Nevada,  where  the  dried  grasses,  bec<jming  per- 
jured uncut  hay,  furnish  perpetual  resources  for  winter  grazing, 
Br  inducements  for  the  trial  of  the  Cheviot  race.  If  mutton  pro- 
i  is  to  be  attempted  in  this  region,  the  Cheviot  race  is  worthy  of  the 
tention  on  account  of  its  hardiness  and  working  qualities.  If  the 
transporting  live  sheep  by  railroad  from  the  base  of  the  mountains 
Chicago  market — as  given  by  Latham,  75  cents  per  animal — is  not 
imated,  the  Scotch  system  of  breeding  upon  the  mountains  for 
ig  upon  the  richer  lands  of  the  prairies  might  be  profitably  pur- 

et-tcools. — ^The  questions  connected  with  the  production  of  carpet- 
e  of  less  interest  to  the  American  wool-producer,  because  the 
of  the  animals  producing  these  wools  is  not  likely  to  be  pursued 
aJ  object  where  any  purpose  is  entertained  of  improved  sheep- 
dry.  Where  stocks  of  these  animals  are  kept,  as  the  Mexican 
>f  Texas,  New  Mexico,  and  Colorado,  they  are  regarded  valuable 
ally  4S  a  basis  of  improvement  by  means  of  higher  types,  and 
oois  as  points  of  departure  to  be  hastened  away  from  as  rapidly 
ible.  Still,  the  economical  question  of  the  propriety  of  encour- 
he  growth  of  these  wools  by  legislative  measures  is  so  important 

1  cannot  omit  the  facts  and  considerations  which  may  throw  light 
subject  of  practical  interest.    In  storting  upon  this  inquiry  it  is 

y  to  refer  to  the  terms  of  the  existing  tarifl:  on  wools,  establish- 
oasis  of  the  classification,  which  is: 

class,  carpet  and  other  similar  wools,  snch  as  Douskoi,  Native  South  Americau, 
,  Valparaiso,  native  Smyrna,  and  includin|;  all  snch  wools  of  like  character  as 
jn  heretofore  usually  imported  into  the  United  States  from  Turkey,  GreecCi 
yria,  and  elsewhere. 

Q  be  first  observed  that  the  name  of  the  class — *' carpet- wools'' — 
ites  only  the  most  characteristic  use.  Combing- wools  are  largely 
r  carpets,  all  the  whites  in  Brussels  carpets  being  made  of  Canada 
bing- wools  of  English  blood,  generally  constituting  not  less  than 
h  x)axt  of  the  fabric,  but  this  use  does  not  entitle  them  to  the  des- 
n  of  "carI>e^wools.''    This  designation  really  includes  all  those 
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wools  which  are  not  Btrictly  classed  as  clothing  or  combing  wools.   It 
an  iuterestiDg  feature  of  the  present  classification  that  it  con 
with  that  adopted,  upon  independent  grounds,  by  the  scientific  wr 
upon  wool  in  Europe.    M.  Moll,  the  chairman  of  the  jury  upon  wi 
the  Paris  Exposition,  concludes  that  all  the  wools  of  the  world  are  o 
rally  and  philosophically  classified  into  three  great  groups — 1.  <^H 
wools,^  corresponding  to  our  third  class,  or  carpet  and  other 
wools;  2.  "  Glossy  wools,''  corresponding  to  our  seeond-class  or  coqil 
wools;  3.  "Crimx)ed  or  undulated  wools,''  corresponding  to  our  doth 
wools  of  merino  blood,  or  first-class,  with  the  single  exception  of  1 
clothing-wools.    He  thus  characterizes  the  first  class,  correspond] 
our  third  class: 

Tbe  hairy  wools  (laino  d  poilsj)  Zachelwolle  of  tho  Germans,  kempy  wooIh  o' 
English,  are  produced  by  tlio  ovine  races  which  approach  the  savage  type.   ' 
wools  vary  much  among  themselves,  as  well  in  tho  proportion  of  hair  as  in  its  fin 
and  in  thQ  length  and  value  of  this  as  of  the  wool.    Tnere  are  some — for  instoDOu. 
summer  Dooskoi — of  which  the  dowu  or  wool  haa  a  fineness  almost  eqoal  to  tl 
merino  wool,  which,  nevertheless,  does  not  give  it  the  value  of  tho  last,  Decanae  u 
abundant  hair  with  which  it  is  mixed,  and  from  which  it  is  impossible  to  ae\ 
after  it  has  been  shorn. 

Mr.  Moll  omits  a  characteristic  feature  which  is  observed  in  the  i 
particularly  those  of  long  fiber,  in  our  third  class,  namely :  an  inequ 
in  the  diameter  of  the  fiber,  which  pften  presents  a  long,  spiry, 
top  with  a  fine,  downy  bottom,  a  peculiarity  noticed  by  the  '. 
wool-supirty  committee  in  the  Iceland  long-wools.    At  the  time  oi 
official  examination  of  the  wool  samples  collected  for  the  use  of  the 
tom-house  o£Qcers,  this  characteristic  of  long  carpet-wools  was 
pointed  out  by  wool  experts  consulted  by  the  examiners. 

At  first  glance  it  would  seem  easy  to  peimanently  classify  wools  6 
by  the  races  which  produce  them,  as  it  would  be  naturally  presumeu 
certain  races  would  invariably  produce  wool  characteristic  of  their  > 
For  any  determinate  period  this  basis  of  classification  would  be  i 
enough,  and  the  present  classification  has  clearly  in  view  tho  xa 
products  of  certain  races.    13ut  lor  a  truly  scientific  and  pei 
method,  this  priuciplo  of  classification  is  out  of  the  question,    lir. 
sou,  the  most  eminent  of  the  modern  writers  of  zootechuy,  has 
shown  that  the  specific  characters  of  the  species  of  sheep  are  estabii 
by  the  forms  of  the  skeleton,  and  of  the  head  in  particular,  wbi     u 
absolutely  fixed,  and  transmit  themselves  infallibly  by  gcnerati 
tween  individuals  of  the  same  species.    But  he  insists  upon  the  am 
of  any  value  in  the  characters  of  the  fleece  or  the  muscular  parts  ^ 
suiTOund  the  skeleton,  as  a  means  of  determining  the  cbaracte 
the  tyi)es  or  nices  of  sheep.    He  regards  the  fleeces  and  muscular  lo 
of  sheep  as  but   secondary  characters.    These   secondary   qnali 
although  they  may  be  of  the  highest  importance  in  view  of  utillly, 
the  only  ones  capable  of  being  developed  by  the  art  of  culture,  sooi: 
modes  of  habitation  uud  alimentation.    He  shows  that  the  form  fl 
(juality  of  wool  cannot  bo  of  any  avail,  contrary  to  what  is  con      b" 
believed,  for  the  determination  of  the  types  of  sheep,  and  for  the  urn 
classitication  of  their  races,  but  that  the  form  and  quality  of  the^ 
arc  dependent  upon  alimentation  and  shelter.    Although,  acooi 
to  principles  laid  down  by  Mr.  Sanson,  the  races  now  producing  inlenK 
cari)et -wools  may  be  capable  of  being  so  improved  by  culture  in  th 
ondary  (lualities  as  to  produce  combing,  or  even  clothing  woois,  u 
eqmilly  true  that  unimproved,  degenerate,  and  neglected  races  tc     i 
deteriorate  in  the  secondary  qualities,  such  as  those  of  flesh  and  i 
The  countries  designated  in  the  wool  classification  as  producing 
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^teristic  carpet- wools  are  those  where  no  improvement  has  taken 

I       except  by  a  partial  introdaction  of  the  merino  blood,  and  no  gen- 

lerm  appears  more  appropriate  to  characterize  the  animals  prodoc- 

•  tbese  wools  than  that  employed  by  M.  Moll,  the  *'  half  savage  ovine 

sea.'* 

The     ill  known  expert,  Mr.  George  W.  Bond,  in  his  paper  on  the  "  Ous- 

mse  Wool  Samples,"  published  in  the  first  volume  of  the  Bolle- 

I       che  National  Association  of  Wool  Manufacturers,  has  shown  that 

3       ;ep  of  the  countries  designated  as  producing  carpet-wools  have 

«      led  from  races  quite  distinct  from  those  producing  clothing  or 

nug  wools.    The  native  South  American,  Cordova,  and  Valparaiso 

n  is  shown  to  bo  produced  by  descendants  of  "  chouiTos,"  or  coarse- 

>led  she^p  of  Spain.    The  chourros,  as  compared  with  the  merinoes, 

3  thns  described :  "They  are  larger,  longer,  and  higher  upon  the  legs; 

Y  have  a  head  smaller  and  more  tapering ;  the  legs  and  head  are 

iiiboat  wool ;  they  are  of  a  robust  habit ;  they  are  more  easy  to  nourish ; 

y  bear  hunger  and  the  inclemency  of  the  season  better;  the  wool  is 

ght  and  longer,  much  less  fine,  and  much  inferior  in  value.?'    The 

ive  wools  of  Asia,  including  the  East  Indies,  the  noi:th  of  Africa,  and 

most  southern  parts  of  Europe,  are  shown  to  have  a  common  origin— 

e  broad-tailed  sheep,  the  most  ancient  race  known,  and  which  has 

I    ined  almost  without  improvement,  with  the  exception,  perhaps,  of 

>  Karamanian  sheep  referred  to  hereafter.    The  semi-savage  chai^cter 

this  race  is  shown  by  the  name  applied  to  it  by  Mr.  Sanson,  "the 

)arous  type." 
'jL'hat  all  these  wools  are  justly  characterized  as  carpet- wools  is  demon- 
Hated  beyond  question  by  the  uses  to  which  they  are  applied.  The  first 
olame  of  the  Bulletin  of  the  National  Association  of  Wool  Mauufac- 
iiers  contains  a  statement  of  nearly  two  hundred  importations  of  wools, 
f  the  third  class,  into  the  port  of  Boston  during  the  year  1809,  and  with 
ircely  an  exception  the  origin  of  these  wools  was  in  countries  desig- 
3d,  in  the  wool  tariff,  as  those  from  which  "  carpet  and  other  similar 
rools^  are  ^'usually  imported." 

The  article  introducing  this  statement  was  called  ibrth  by  the  asser« 
ion  made  by  a  wool-growers'  association,  "  that  considerable  quantities 
)f  wool,  suitable  for  clothing  purposes,  are  admitted  under  third-class 
.f«,  paying  only  3  cents  per  pound."    The  Bulletin  says :  "  Before  in- 
icing  the  statement  of  importations  (third-class  wools)  we  would 
attention  to  some  other  important  facts  tending  to  sustain  pur  posi- 
that  "carpet  and  similar  wools,"  imported  into  this  country,  are 
I  exclusively  for  the  purposes  intended  by  the  law.    We  are  informed 
«y  the  a])praiser  in  Boston,  Mr.  Rice,  and  the  agents  of  the  mills  here- 
after referred  to,  that  two  of  the  carpet  mills  which  are  the  largest  con- 
sumers of  the  wools  of  the  third  class,  one  of  them,  the  Lowell  Manufac- 
tong  Company,  consuming  nearly  one-fifth  of  the  whole  importation, 
at  the  request  of  the  appraiser,  Mr.  Ittce,  had  an  inspection  made  by 
sxperfenced  sorters,  of  the  stoc^ks  of  imported  wools  in  the  wool-houses, 
to  determine  the  amount  of  clothing-wools  which  they  contained;  and 
this  inspection  established  the  fact  that  these  stocks  did  not  contain 
e  than  1  per  cent,  of  clothing-wools — not  enough  to  pay  for  sorting. 
^  fact,  all  the  wools  bought  by  these  two  establishments  are  used  ex- 
^      rely  for  carpets,  not  a  pound  of  the  wools  bought  or  imported  as 
it-wool  having  been  used  or  sold  for  any  other  purposes.    This  fact 
re  remarkable  and  conclusive  since  the  Lowell  Manufacturing  Com- 
y  aione  imports  and  uses  not  less  than  six  million  pounds  of  wool 
'  yeiK*,  and  the  purchases  ore  made  often  by  full  cargoes,  and  usually 
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iu  lai'^e  lots.    Tho  second  fact  is  that  the  largest  importers  of  E 
AmericaD  wools,  Heinmeuway  &  Company,  of  Boston,  have  givei 
to  their  agents  iu  South  America  to  allow  no  mixture  of  dothing-i 
with  the  wools  of  the  third  class  bought  on  their  account.    Fins^. 
increase  of  the  carpet  manufacture  in  this  country  fully  accounts  fori 
inctease  of  the  importations  of  these  wools.    Tho  great  increase  is  in  I 
manufacture  of  ingrain-carpets,  used  principally  by  consumers  of 
ate  means,  for  no  feature  of  American  domestic  life  is  more  nou 
ttian  the  universal  use  of  carpets,  even  iu  the  humblest  homes." 

Mr.  Myers,  iu  his  effective  speech  iu  the  House  of  Eepresentati^ 
asserts  that  seven  thousand  persons  arc  now  employed  in  the  dtg 
Philadelphia  in  the  manufacture  of  these  carpets  upon  hand-looms,  i 
that  they  use  only  imported  wool.    The  ''Industrial  Protector," p 
lished  in  Philadelphia,  gives,  from  facts  furnished  by  a  former  secR 
of  the  Carpet  Weavers'  Association  of  Great  Britain,  the  statem      i 
there  are  in  Philadelphia  between  four  thousand  and  five  to 
hand-looms  engaged  on  ingrain  Dutch  and  Venetian  caipetSyabouiiiu 
tenths  of  which  are  working  on  ingrains ;  and  that  the  productive  p 
in  the  United  States  is  5,200  looms  and  800  power-looms,  eqiml  to  i,' 
hand-looms,  making  a  total  production  of  7,200  hand-looms;  while 
total  productive  power  of  England  is  only  2,100  hand-looms.    With 
vast  consumption  of  wools  of  the  third  class,  implied  in  these  figni 
there  is  no  necesvsity  of  resorting  to 'the  theory  of  tho  consumptioi 
these  wools  for  clothing  purposes,  to  account  for  their  large  importati 

It  is  evident  from  the  above  statement  that  no  loop-hole  exists  in ' 
tariff  on  carpet- wools  for  the  admission  of  tho  clothing  and  o 
wools  at  lower  duty  than  the  law  intends.    We  are  now  preparoa 
meet  the  inquiry  why  equally  high  protective  duties  are  not  due 
these  wools  as  for  combing  and  clothing  wools.    Tho  answer  is:] 
That  the  encouragement  of  the  production  of  these  semi-savage  wc 
neither  desirable  nor  practicable,  because  it  is  more  profitable  to  gr 
clothing  or  combing  wools.    The  animals  producing  these  wocJs^ 
not  be  gro^^^\  iu  populous  districts,  because  they  are  not  prodaoen 
mutton;  nor  iu  pastoral  regions,  because  they  produce  less  thaal 
the  weight  of  wool  of  the  meiino,  owing  to  the  less  number  of 
wool  libers  on  the  same  extent  of  surface.    2d.  A  high  duty,  not 
pensated  by  an  increase  of  production,  would  check  an  important  na 
industry,  or  if  a  neutralizing  duly  were  placed  upon  carpets,  wouiui 
the  consumer  to  the  full  amount  of  the  added  duty,  which  is  not  the 
when  the  production  of  wool  is  increased  by  the  duty.    Dr.  Efflni 
speaks  authoritatively  upon  the  question  of  the  profitable  productioi 
cari)et- wools  in  this  country,    lleferring  to  a  provision  which  had 
suggested,  that  all  kinds  or  classes  of  wool  which  furnish  any  dotii 
or  combing  wool,  should  pay  the  same  duties  as  those  two  kindSj 
says: 

VVhat  "ivouUl  1)0  tlio  roiiscqnoiicc  of  such  a  tarifl'7    From  tho  largo  amount  of  ^ 
per  yard  uecessaiily  used  iu  carpets,  tho  iniposiu<^  of  classes  1  aud  2  datiev  « 
raiso  tho  prices  of  these  fabrics  to  an  oppress!^*  X>it(.'h  on  consumors  •f'sniol)  > 
They  now  have  to  ]»ay  for  them  all  th«'y  care  to  do.    AVo  do  not  benovoin  enco 
popular  <.'xtravagauce;  but  we  do  believe  in  placinj^  no  unnecessary  obstoclei 
way  of  the  widest  popular  en  joymcnt  of  t]io:*e«i!onifoi*ts  and  adorn  men  ts  wblcu  ■ 
indicate  aiid  produce  taste,  culture,  and  all  that  goes  to  make  up  civinzation.   1 
islators  have  no  ri;^ht  to  render  such  enjoyments  less  attainable  bycnbanclngt 
<'ost  without.  Ilie  most  stringent  roa^sons.     if  protecting  duties  on  carpet- wools  1 
necessai-y  to  foster  an  existing  and  important  national  husbandry,  wbicli  is essentil 
the  public  suijsistence,  to  the  general  agriculture  of  the  country,' and  to  the  ntiliza 
of  the  vast  x^ortions  of  the  public  domain,  as  is  the  case  with  clothiug  and  coml 
wool  husbandry,  then  those  duties  won  hi  be  as  justiiiablo  iu  ouo  instance  as  in 
other;  and  tho  same  nltimate  conix>cnsation  would  bo  made  to  theconsomerhytiM 
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dnetum  of  prices  caused  by  domestic  competition.  Bat  dnties  equal  to  those  on  cloth- 
ing and  combiDg  wooIa  will  not  now,  nor  probably  for  generations  to  come,  lead  to  any 
cxtensiTe  production  of  carpet- wools  in  our  country,  because  it  would  cost  as  much  or 
mars  per  pound  to  grow  them  as  to  grow  the  former,  and  the  aggregate  value  of  wool 
and  mottoD  would  be  less.  For  our  growers,  then,  to  insist  that  carpet-wools  should 
perpetiuUly  pay  the  same  duties  as  the  seriously  competing  wools,  because  a  compara- 
tively NJuSl  amount  can  bo,  and  is,  used  in  clothing  and  combing  fabrics,  when,  too,  as 
already  said,  this  use  linds  an  c(|nivalent  in  the  use  of  the  latter  in  carpets,  would  bc- 
tiay  a  selfishness  so  inordinate  that  it  could  not  fail  to  disgust  the  grout  mass  of  our 
people. 

The  statement  that  it  is  not  desirable  to  introdnce  into  this  country 
the  races  producing  carpet-wools,  demands  some  slight  qualification. 
In  sections  of  the  country,  like  Texas  and  New  Mexico,  where  the  Mex 
ican  ewes,  descended  from  the  smaller  and  shorter-wooled  Spanish 
ehoorros,  can  be  cheaply  procured,  it  may  be  desirable  to  import  them 
ibr  Grossing  with  merino  bucks,  as  the  cheapest  and  most  rapid  means  of 
obtaining  abundant  stock ;  but  in  that,  the  ultimate  intent  is  not  to  obtain 
a  carpet  but  a  clothing  wool.  Special  qualities,  besides  the  tleece,  in 
races  producing  carpet- wools  and  special  adaptation  to  peculiar  districts, 
nay  recommend  their  introduction."  Such  an  exception  appears  to  be 
the  Karamanian  sheep  of  Asia  Minor.  The  broad-tailed  or  barbarous 
tiype  of  sheep  found  in  the  north  of  Africa,  Syria,  and  Asia  Minor, 
dthongb  producing  in  Asia  Minor  admirable  carpet- wools,  from  which 
the  Turkish  rugs  and  carpets  are  fabricated,  has  always  been  regarded 
with  contempt  by  European  cultivators.  A  recent  work,  by  the  Rev.  Dr. 
Van  Lenness,  entitled  *^  Travels  in  little-known  parts  of  Asia  Minor,^ 
Aows  that  the  broad-tailed  sheep  is  carefully  cultivated  in  some  parts 
of  Asia  Minor,  the  best  breed  being  raised  in  Karamauia,  a  high  and 
cold  district  in  the  southern  portion  of  the  peninsula.  Sx)eaking  of  a 
iiBtrict  in  that  region,  he  says: 

.  A  good  many  flocks  of  the  broad-tailed  sheep  are  pastured  hero,  and  the  breed  raised 
^  tne  dit^trict,  as  weU  as  farther  south,  is  highly  esteemed.  It  has  been  a  matter  of 
apprise  to  me  that,  while  so  much  attention  has  been  paid  in  Europe  to  every  natural 
KMQction  of  Asia  Minor,  the  broad-tailed  sheep  has  not  only  been  neglected,  but 
^jvelers  have  always  spoken  of  it  with  disdain  and  ridicule.  The  poor,  meek  animal's 
■iJiideQ— his  ponderous  tail — which,  in  the  eyes  of  the  natives,  constitutes  a  most  valu- 
^Ue  prize,  is  spoken  of  as  an  unnatural  excrescence.  *  *  I  beUevo,  however,  that 
w>  creature  constitutes  one  of  the  most  valuable  possessions  of  the  people  of  this  land, 
^odBhould  greatly  n^gn't  to  see  the  bree<l  exchanged  for  any  other,  not  exoeptiog 
^^oes.  True,  the  wool  is  not  tine,  and  cannot  be  employed  for  the  most  delicate 
^ftores.  It  sni)plies,  however,  what  is  most  needed  by  the  common  people — a  staple 
J^oumuiacturing  cheap,  coarse,  and  warm  garments,  and  excellent  carpets.  But  tho 
**b  of  the  animal  is  su]>erior  to  any  breed  on  the  face  of  tho  earth.  "  *  The  natives 
^y  appreciate  the  economical  value  of  tho  broad-tailed  sheep,  and  it  has  nearly  sup- 
I^ted  every  other  breed  on  the  peninsula.  Fine  rams  fetch  a  high  price,  and  you 
■w  them  kept  in  all  parts  of  tho  country  solely  for  breeding  purposes.  Nor  is  the 
^'^  and  heavy  tail  tiie  least  valuable  portion  of  the  animal ;  it  is  whoUy  comiKMed 
^uit,  which  diiiers  essential! v  from  tallow  or  any  other  fat,  except  lard.  Its  delicacy 
""^les  it  to  take  the  place  of  butter  lor  culinary  purposes ;  and  it  is^  in  many  respects, 
^  otf  superior,  while,  also,  decidedly  cheaper,  that,  ft  most  parts  or  the  country,  but- 
^  is  Dot  manufactunHl,  because  it  is  not  needed ;  milk  is  thus  made  into  cheese  only. 
j*J|''Cover,  "  taiFs  fat,"  as  it  is  called,  is  as  much  an  article  of  merchandise  here  as  any 
r^  ncK^essary  or  comfort  of  life  ;  and  a  market  unsuppUed  with  it  would  be  poor 
'^^^^  It  fetches  a  medium  price  between  tallow  and  butter,  and  is  almost  entirely 
^*^  by  the  natives  instead  of  tho  latter.  There  can  hardly  be  a  doubt  that  this  animal 
JvoiUd  succeed  in  Europe,  for  it  is  hardy,  and  tho  best  breed  is  raised  in  Karamania,  a 
'ugh  and  cold  district  in  the  southern  part  of  the  peninsula. 

.  So  suggestion  bearing  upon  the  production  of  raw  material  for  our 
^Q8tr>*  or  means  tor  sustenance  is  to  be  slighted,  and  the  feasibility 
8Jd  advantage  of  introducing,  by  the  same  agencies  which  have  effected 
the  importation  of  the  Angora  goat  from  Asia  Minor,  the  Karamanian 
*eep  for  culture  in  the  high  and  arid  regions  of  the  far  interior,  where 
14  A 
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they  would  imquestionably  flonrisli,  may  possibly  be  found  worthy,  in  the 
now  demand  for  coarse  wools,  of  the  attention  of  our  breeders. 

The  t^pace  allotted  to  this  article  will  not  permit  the  discussion  of  tiie 
important  practical  questions  of  the  preparation  and  putting  up  d 
wool  for  market ;  but  one  question  connected  with  that  preparation  is 
too  important  to  be  passed  by  in  silence ;  this  is  the  feasibility  of  difr 
peusiH«j:  with  the  washing^  of  sheep  prior  to  sheariufr.  The  testimonf 
presented  in  the  discussions  at  the  Syracnise  convention  shows  that  the 
requirement  of  this  preliminary  washing,  made  indispensable  by  the 
present  demands  of  the  majority  of  manufacturers,  is  reganled  as  a 
heavy  buiden  upon  the  wool-gi'ower.  In  many  districts,  as  in  Tesas, 
this  washing;]:  is  impossible  on  account  of  the  want  of  convenient  streaios 
of  water.  In  others  the  process  is  unhealthful,  both  to  animals  and  men, 
from  the  coldness  of  the  streams ;  and  everywhere,  as  ordinarily  prao- 
ticed,  it  is  injurious  to  the  sheep,  from  exposure  to  wet  and  cold,  and  the 
rough  handling  to  which  they  are  subjected.  Mr.  Montgomery,  the  bite 
president  of  the  Ohio  Wool  Manufacturers'  Association,  expresses  the 
objections  of  wool-growers  to  washing  sheep  as  follows : 

It  h:w  been  aakod  why  wo  wisb  tosi'U  onr  wool  in  an  nnwashed  concUtion.  OneiM^ 
sou  ict,  tli:it  wc  (lou't  want  to  snbjc*ct  our  Hhecp  to  tho  lalior  of  carrying;  ten  or  twenty 
pountbi  of  wool,  Houked  witb  water^and  tocousoqneut  (Uscoiufort  and  illness,  for  a  week, 
moro  or  less,  nutil  it  pets  dry.  We  don't  choose  to  dress  them  in  wet  clothes  for  tbit 
]en);th  of  time.  Another  rciisnn  is,  wo  want  t/)  shear  our  sheep  early ;  and  if  ire  HO- 
dertake  to  wash  them  wo  cannot  do  it,  for  tho  water  is  too  cold,  both  for  the  sheep  tad 
the  men,  early  in  the  season.  A  great  many  men  in  our  western  country  canDOl  fp 
into  the  water ;  one  is  subject  to  rheumatLsni,  another  to  aguo.  A  great  proportion  of 
onr  men  are  foreigners,  raw  men,  not  capable  of  handling  slieep  skillfully  ;  and  tboi 
the  cost  of  getting  it  done  is  more  than  the  increased  cost  of  getting  it  to  market wi^ 
tho  dirt  still  in  the  fleeces. 

isotwitlistanding  these  sensible  objections,  the  majority  of  maonfto- 
turers,  at  present,  prefer  to  purchase  wools  in  the  washed  state.   The 
principal  reason  for  this  preference  is,  that  it  having  been  the  custom  of 
the  country  to  put  the  wools  in  market  in  a  washed  state,  the  mannfiic- 
turers  have  become  accustomed  to  form  their  Judgment  as  to  qnality 
and  value  u])on  wools  in  this  condition.    It  is  understood  that  the  eab- 
ject  has  been  brought  before  tho  National  Association  of  Wool  Mann- 
i'acturers,  but  that  no  disposition  has  boen  manifested  to  rcconnDend  a 
change  in  the  usage  of  the  country.    Besides,  it  is  manifest' that  no 
change,  like  that  demanded  by  the  wool-growers  ex)uld  bo  broagM 
about  by  resolutions  of  associations  or  conventions.    It  may,  however, 
be  ellected  by  other  influences  now  in  operation.    The  value  of  sota- 
tions  of  the  yolk  of  fleeces  as  a  source  of  potash,  as  a  manure  for  the 
laud,  or  for  use  in  the  arts,  hjis  been  demonstrated  in  France,  and » 
being  better  appreciated  in  this  country.    Methods  are  being  introduced 
in  many  establishments  for  preserving  and  converting  into  manure  the 
solutions  of  yolk  obtained  by  washing  the  raw  fleeces  in  cold  water. 
Thus  the  unwashed  fleeces  have  a  new  value  to  manufacturei'S  which 
may  gradually  lead  them  to  prefer  purchasing  the  fleeces  in  thoia^ 
state.    On  the  other  hand,  the  intelligent  wool-gi'ower,  seeing  tho  valo® 
of  tliose  solutions,  may  be  iixluccd  to  wash  his  sheep  at  home,  iu  su^ 
a  manner  that  the  wash-water,  so  rich  in  potash,  may  be  distributee 
upon  the  land  as  liquid  manure.    This  question,  npon  which  wool-grow^ 
are  so  sensitive,  will  be  settled  by  natural  ciiuses,  which  will  tend  to 
bring  about  the  result  which  is  the  most  economical  on  the  wbo*** 
In  iliis,  as  in  all  cases,  tho  interest  is  mutual  between  the  mannfa^ 
turers  and  the  wool-growers.    It  is  for  tho  interest  of  tho  manufacture^ 
that  that  course  shall  be  pursued  by  the  wool-growers  which  in  thc^J^ 
will  enable  them,  witli  a  fair  profit,  to  give  to  the  manofiEiCturers  tfi^ 
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quantity  and  the  greatest  valae  of  wool  at  the  lowest  cost.  The 
uon  between  these  two  bodies  of  prodacers  is  bat  nomiDul,  for  each 
ged  upon  different  parts  of  a  aeries  of  processes  by  which  the 
oducts  of  the  soil  are  converted  into  the  clothing  of  man.  They 
controlling  interest  in  common — the  permanent  establishment  of 
olen  industry  in  all  its  branches,  agricnltnral  and  manufactaring, 
oncrican  soil. 


AGRICULTURAL  PATENTS  OF  1871. 

tafik  of  recording  improvements  in  agricultural  implements  gi'ows 
liflBcult  yearly.  In  the  early  stages  of  our  history  it  was  com- 
ely easy  to  look  back  upon  the  efforts  of  a  year  and  to  note  the 
i  made,  as  the  number  of  inventions  was  small,  and  the  changes 
idical  and  strongly  marked. 

lis  article  it  is  our  purpose  simply  to  take  a  general  survey  of  the 
agricultural  invention  for  the  year  1871,  to  call  attention  to 
[lich  is  most  striking,  and  to  indicate  the  direction  of  improve- 
In  so  doing  we  are  not  to  be  understood  as  passing  judgment 
he  merits  of  any  case.    It  is  possible  that  the  most  important 
ons  which  the  year   presents,  have  been  overlooked,  as  the 
lation  of  so  large  a  number  must  necessarily  be  cursor^',  and 
often  descend   to  details.    Besides,  it  must  not  be  forgotten 
determine  what  is  novel  it  is  necessary  to  institute  a  comparison 
revious  inventions.    If  each  invention  was  wholly  new,  the  task 
resolve  itself  iuto  one  of  mere  compilation,  but,  in  most  cases*  the 
I  the  new  are  so  connected  that  the  latter  is  generally  but  ao  im- 
lent,  an  addition  to,  or  an  alteration  of,  the  former,  requiring  nice 
tiuation  and  careful  investigation  to  determine  the  dividing  line, 
classes,  too,  must  be  passed  over  without  specific  mention  as  not 
2ral  importance,  though  intrinsically  valuable  and  important  iu 
lar  cases. 

e  are  three  grand  divisions  of  agricultural  machines  and  imple- 
in  the  United  States  Patent-Office. 

Qrst  di\isiou  contains  machines  and  implements  devoted  to  the 
tion  of  the  soil,  and  is  known  as  the  class  of  ** Tillage.''  It  em- 
plows,  harrows,  seeders  or  planters,  cultivators,  and  the  like, 
second  includes  machines  and  implements  for  harvesting  the  crop, 
\  reaping  and  mowing  machines,  hay-spreaders,  rakes,  &c. 
third  embraces  thrashers,  straw-cutters,  cotton-gins,  dairy  utea- 
id  machinery  and  implements  of  a  stationary  character,  used 
2over. 

PLOWS.     • 

le  this  important  implement  has  received  its  full  share  of  atten- 
iriug  the  past  year,  as  indicated  by  the  large  number  of  patents 
the  improvements  are  mainly  of  a  character  scarcely  to  be 
sd  iu  a  general  inspection. 

points  of  improvement  first  to  be  noted  are  contrivances  to  adjust 
im  of  the  plow  by  elevating  or  depressing  it  without  changing  the 
Q  of  the  handles  to  the  standard  or  laudside,  the  purpose  of  which  is 
late  the  depth  of  the  furrow  according  to  the  nature  of  the  soil  or 
jircumstances.  The  general  character  of  the  invention  will  be  un- 
)d  by  imagining  a  plow-beam  so  connected  to  the  standard,  by  pivot 
rwise,  that  the  outer  end  of  the  beam,  or  the  point  where  the  draught 
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is  attached,  may  be  raised  or  lowered  at  \vill.    Tlio  beam  extends  rear- 
wardly  iu  the  directiou  of  tbe  handles,  and  is  provided  with  suitable 
means,  such  as  holes  and  pins,  to  legulate  the  adjustment.    To  run  a 
deep  furrow  with  a  plow  of  this  construction,  it  is  only  necessary  to  raise 
the  forward  end  of  the  beam  the  proper  distance,  and  then  seciu*e  the  ad- 
justment by  the  means  suggested  at  the  inner  end.    The  consequeace 
is  that  the  share  runs  deeply  into  the  soil  without  the  special  effort 
heretofore  necessary  on  the  part  of  the  plowman.    To  make  a  shallow  fiu'- 
row,  the  forward  end  of  the  beam  is  depressed.    These  contrivances  mav 
prove  valuable  in  assisting  persons  otherwise  unable  to  make  a  furrow 
of  a  particular  kind,  as  well  as  in  securing  uniformity  of  depth  of  furrow. 
With  a  plow  without  adjustment  of  parts  for  this  purpose,  it  is  obvions 
that  uniformity  of  depth  must  dci)end  largely  upon  the  skill  of  the  plow- 
man, and  where  skill  is  wanting,  the  furrow  must  vary  iu  depth.   It 
should  not  be  inferred  that  neither  skill,  strength,  nor  care  is  required 
for  the  proper  management  of  a  plow  of  this  construction.     All  of  these 
are  needed;  but  it  is  believed  that  good  work  can  be  obtained  with  less 
executive  capacity  and  labor  than  with  the  old  style  of  rigid  construction. 

Attention  has  also  been  turned  to  the  line  of  draught.  This  is  ao  old 
question,  nor  can  it,  imrhaps,  be  said  that  the  principle  embodied  in  the 
devices  noted  is  novel.  The  specific  means  patented  sltq  prima  fm 
novel,  and  it  is  only  to  the  general  character  of  these  means  that  atten- 
tion is  called.  Several  inventors  have  devised  new  means  for  bringing 
about  a  closer  relation  between  the  real  line  of  draught  and  that  by 
Avhich  the  draught  is  applied. 

Another  point  to  which  attention  has  been  direct<3d  is  the  improve- 
ment of  the  rotary  mold-board.  A  rotary  mold-board  is  not  in  these 
days  a  novelty;  it  is  circular  in  form,  and  mounted  on  a  journal  in  its 
center,  so  that  as  the  sod  passes  over  its  face  the  mold-board  will  re- 
volve upon  its  bearing.  The  purpose  is  to  diminish  the  friction  of  th^ 
sod,  and  thereby  lessen  the  draught.  Whether  the  principle  upon  whiol 
this  construction  is  based  be  true  or  false,  it  is  not  our  purpose  to  dis* 
cuss.  Some  persons,  however,  believe  that  the  triction  of  the  sod  o^ 
the  mold- board  is  so  slight  as  to  be  really  unimportant.  To  keep  the^* 
rotary  mold-boards  clean,  scrapers  of  various  kinds  are  used,  a  stati(>^ 
aiy  knife  fitting  snugly  in  the  dish  of  the  mold-board,  with  a  secondiv^ 
disk  similarly  arranged,  being  a  notable  illustration. 

There  are  several  improvements  in  hillside  plows  -worthy  of  notic^^ 
By  a  hill-side  plow  is  understood  one  so  constructed  as  to  be  adapt «^ 
to  laying  the  furrow  either  to  the  right  or  left  hand,  at  will.  Such  a  coj 
struction  is  essential  in  cases  where  it  is  neci^ssary,  in  plowing  on  hil  * 
points,  to  return  in  the  same  furrow.  It  is  obvious' that  if,  with  an  C^ 
dinary  plow,  the  furrow  be  thrown  to  the  north  when  going  in. 
westerly  direction,  it  would  be  thrown  to  the  south  when  retumi^-' 
eastwardly.  If  the  mold-board  be  reversible,  however,  the  furrow  m  ^ 
be  thrown  always  to  the  north,  whether  driving  cast  or  west.  T^ 
means  heretofore  generally  resorted  to  for  accomplishing  this  result,  wt3 
of  two  kinds.  In  the  first  there  were  provided  two  plowshares,  whi^ 
were  placed  back  to  back,  so  that  the  point  of  one  would  be  iu  the  ^ 
rection  of  the  driver's  feet,  the  other  occupying  the  usual  position.  Tt 
rear  share  did  no  duty  while  iu  that  position,  but  on  reaching  thee^^ 
of  the  furrow,  the  horses,  with  the  beam  and  handle  of  the  plow,  w<5? 
turned  around,  bringing  the  rear  mold-board  in  front,  and  the  other  * 
the  rear.  In  the  second  style  there  were  employed  also  two  plo<^ 
shares,  a  right-hand  and  a  left-hand  share;  one  situated  in  the  costoH^ 
ury  position,  the  otlier  mounted  on  the  top  of  the  beam.  On  reaching  t 
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be  furrow  tlio  position  of  tbe  respective  shares  was,  by  a  turn- 
rement,  reversed,  so  that  the  right-hand  share,  if  it  had  been 
)nld  be  brought  to  the  top  of  the  beam,  the  left  taking  its  place 
►il,  and  vice  versa.  Among  the  patents  of  the  year  there  is  a 
ng-plow  of  this  construction,  and  really  the  only  one  of  the 
3S  patented  during  the  year  in  which  we  note  features  worthy 
1  mention.  Tbis  construction,  with  double  shares,  is  objection- 
several  grounds;  it  is  expensive,  and  renders  the  plows  heavy 
er  unwieldy. 

iate  this  objection  we  note  several  improvements.  In  one  the 
rd  is  so  made  and  hinged  that  it  can  be  turned  like  a  door 
it  to  left,  the  point,  sole,  and  land-side  remaining  in  the  same 
In  another  the  point,  land-side,  sole,  and  mold-board  are 
1  one  piece  and  swiveled  on  a  horizontal  shaft  in  such  a  man- 
on  raising  the  plow,  the  whole  share  can  be  turned  from  right 
'  in  the  reverse  order,  with  slight  difficulty.  There  is  a  patent^ 
rhich,  while  there  are  two  complete  shares  employed,  the  shares 
astructed  and  arranged  that  one  hangs  by  the  side  of  the  beam 
I  other  is  being  used.  The  shares  are  so  connected  that  the 
of  eitber  into  the  desired  position  raises  the  other  to  the  side 
am.  The  change  is  easily  eftected,  and  without  any  movement 
m  or  of  the  plow-handles  or  beam. 

stubble-cleaning  attachments  for  plows  are  also  noted.  The 
rs  a  rake  in  the  form  of  a  rotary  harrow,  provided  with  a  verti- 
wliich  j>asses  through  the  plow-beam,  and  to  which  a  revolv- 
►n  is  communicated  by  means  of  cog-gearing  from  the  beam- 
n  the  second  instance  there  is  a  rake  of  complex  construction^ 
ided  with  a  vertical  shaft.  It  is  placed  in  the  rear  of  the  mold- 
twever,  and  is  caused  to  rotate  by  the  contact  of  the  sod  in  its 
►ver  the  mold-board. 

STEAM-PLOWS. 

leaving  the  department  of  plows,  a  word  must  be  said  in  refer- 
lose  winch  are  impelled  by  steam-power.  A  brief  mention  will 
r  though  we  find  no  less  than  thirteen  patents  in  this  class  for 
but  few  of  them  are  deemed  worthy  of  special  notice, 
se  thirteen,  one  is  intended  to  be  dragged  across  the  field  by 
a  chain  or  cable  and  stationary  engine,  according  to  the  well- 
an.  The  improvements  claimed  are  of  minor  importance,  and 
y  intended  to  increase  the  efficiency  of  the  machine.  The  other 
rry  their  own  power.  Of  these,  two  belong  to  the  class  known 
spaders.  Among  the  ten  may  be  found  two  provided  with 
J  legs,  designed  to  push  the  engine  and  plow  along;  another 
an  improvement  the  provision  of  blocks  shaped  like  a  horse^s 
placed  upon  the  periphery  of  the  traction-wheels.  In  another, ' 
ine  carries  and  lays  its  own  track  in  the  manner  of  some  road- 
tausing  a  rotary  motion  in  a  horizontal  shaft  located  at  or  near 
part  of  the  bed.  This  shaft  is  connected  by  suitable  gearing  to 
wheel  suspended  beneath  the  bed  of  the  engine.  This  driving- 
is  understood,  does  not  touch  the  ground,  but  is  provided  with 
s  chain,  the  alternate  links  of  which  are  made  with  ridges  that 
)  suitable  recesses  on  the  periphery  of  the  wheel.  At  some 
n  front  of  this  driving-wheel  is  located  another  wheel  of  like 
IS  and  construction,  hung  in  a  similar  manner.  The  endless 
erred  to  also  engages  with  this  wheel,  so  that  when  steam  is 
he  wheels  are  revolved  and  the  chain  travels  over  them.    At 
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vcffular  distaiK!0.s  aloD<x  tins  cliaiii  is  i?laced  a  series  of  metal  plates,  con- 
stitntinpr  the  feet  of  the  machino,  and  shod  with  wooden  shoes  about 
two  inchofl  thick.    At  each  end  of  tlic  feet  is  placed  a  roller  of  some  ten 
inches  diameter,  and  upon  these  rollers  rest  the  tracks  or  ways  attached 
to  the  nnder  side  of  the  bed  of  the  engine.    Thus  it  will  be  seen  that 
•the  body  of  the  eno:ine  rests  and  moves  upon  a  series  of  rollers  attached 
to  feet,  which  are  automatically  raised  from  the  ground,  carried  forward, 
and  deposited  again  in  front,  to  be  passed  over  regularly.    In  other 
words,  the  machine  carries  and  lays  its  own  track.    Its  operation  is 
precisely  as  if  a  series  of  rollers  were  attache<l  to  ties  laid  in  a  straight 
line  across  the  Held  and  the  engine  dragged  over  them.    The  only  dif- 
ference is,  tliat  in  this  case  the  ties  are  clKiined  together  and  are  picked 
up,  carried  along,  and  used  continually.    The  constnictioA  will  easily 
be  understood  by  reference  to  the  well-known  eudless-chaiu  horse-power. 
The  means  used" in  the  case  under  consideration  to  propel  the  carriage 
consist  of  just  sucli  an  endless  carrier,  arranged  to  come  in  contact  with 
the  ground — two  feet  being  always  on  the  ground  and  three  off.    It  ought 
to  be  remarked  that  this  principle  of  propulsion  for  steam-plows  is  not 
for  the  first  time  applied.    In  this  case  the  real  novelty,  aside  from  de- 
tail, consists  in  combining  the  traveling  feet  with  suitable  guiding  mech- 
anism.   The  tMigiuo  is  guided  by  means  of  two  forward  wheels  mounted 
<ui  .1)1  voted  axles,  and  so  arranged  as  to  be  turned  right  or  left  at  will. 
The  i)lows,  which  are  of  ordinary  construction,  are  connected  to  the 
rear  part,  of  the  machine,  and  are  arranged  for  the  necessary  vertical 
adjustment. 

\Ve  are  informed  by  a  corres])ondeut  who  witnessed  the  operation  of 
this  st4iam-plow  last  fall  in  a  fi(ild  near  Philade]})hia,  that  it  did  some 
remarkable  work.  The  engine  itself  appeared  to  be  defe(!tivo  mechani* 
oally,  and  oi)en  to  improvement,  but  the  methoil  of  traction  and  guid- 
ance seemed  to  work  well.  On  the  occasion  referretl  to,  a  gang  of  six 
plows  was  attached  to  the  machine,  steam  was  got  up,  and  the  engine 
started.  The  field  was  traversed  for  about  a  quarter  of  a  mile,  the  plows 
l)eing  pushed  in  almost  to  the  beam,  and  the  engine  moving  at  a  rate 
that  re<}uire(l  pretty  rapid  walking  to  keep  up  with  it.  On  reaching 
the  end  of  the  field  the  plows  were  unyoked  and  the  engine  turned 
around.  The  plows  were  then  again  connected  with  the  engine  and  a 
retnm  to  the  starting-point  made.  There  were  the  hitches  and  balks 
incident  to  a  first  truil,  but  the  experiment  was  measurably  a  success. 

To  afford  an  opi)ortunity  to  those  interested  in  steam-cufture  to  study 
the  inventions  thus  briefly  mentioned,  we  ap|)end  a  list  of  the  patents 
^^ranted  during  1871  for  steam-plows  and  laud-carriages,  or  traction- 
-^Hgines  designed  for  drawing  plows.  The  specifications  may  be  had  on 
ippiicatioT*  *'^  '^''^  '■'^  T^missioner  of  Patents;  the  cost  of  a  8i>ecification 
lud  i\rp^  '  .  -"■'  ase  being  but  25  cents,  or  10  cents  each  when 
wenty  ^i  lu^  -    ■        .u.-n. 

I.  P.  Tice,  r  ti.v  VI  •  O.  Hyde,  January  24  and  October  17;  J.  B. 
^'oiTis,  March  28;  t  \.  Gibbs,  June  27 ;  M.  M.  Lynn,  July  4  and  25: 
.     ?v.i«r,   T*,iy  13.  J.]    iTip^r  August  15;  W.  H.  Heydrick,  August  16; 

-'•'.  *''>T^^filnl    -      ^''        ^rfcl^or*-  ^    Porvin     OctObcr  10. 

'•"I  --US. 

•  11-..V.  '  iitifjf^^'-  >uaiiiica  uunng  the  year  for  improvements  m 
uitivc  A>rs  affords  suflicicnt  proof  that  this  very  meritorious  class  la  not 
'cg^'^'^ted,  but  the  gen«^  ^]  character  of  the  improvements  is  similar  to 
ii!>    *t'  pn'i^Tirns-  -"f^vi      ^^    ip^,    «^f    HxeA  improvements  of  iqieiBd 
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novelty  in  this  class.  The  first  is  a  cnltivator  constructed  without 
T?heels,  but  with  skeleton  runners  forming  part  of  the  frame,  and  so 
arranged  that  on  turning  over  the  cultivator  it  forms  a  sled.  The  sim- 
plicity  of  the  machine  commends  the  improvement,  as  it  is  obvious  that 
it  could  easily  be  constructed  on  the  fEirm  and  with  but  slight  expense.  It 
is,  however,  but  just  to  say  that  the  idea  embodied  in  it  is  not  altogether 
novel,  as  reversible  harrows  with  sled-ruhners  were  constructed  many 
years  ago.  One  of  the  other  patents,  departing  from  the  usual  direc- 
tion of  improvements  in  this  class,  shows  abeam,  handles,  and  standard 
of  ordiuaiy  construction.  The  shovel  is  about  four  times  the  usnal 
width,  and  is  Keeured  to  one  side  of  the  standard  instead  of  in  front  of 
it.  It  lies  almost  fiat  upon  the  ground,  at  an  angle  of  about  forty-five 
degrees  with  the  side  of  the  standard.  The  back  of  the  shovel  has  a 
number  of  long  tines  or  fingers,  and  upon  the  upper  surface  of  each  of 
these  is  a  knife-like  projection,  the  pui^pose  of  which  is  to  cut  up  the 
soil  in  its  passage  over  the  fingers.  In  the  third  and  last  improvement 
to  be  noted  in  this  class,  there  is  a  series  of  ordinary  cultivator-teeth, 
from  the  rear  side  of  each  of  which  extends  a  piece  corresponding  in 
size,  constniction,  and  position  to  the  landside  of  an  ordinary  plow. 

CORN-PLANTERS  AND  SEEDERS. 

The  improvements  in  this  class  during  the  past  year  present  few 
points  of  great  value  or  6i)ecial  importance.  It  most  not  be  forgotten, 
however,  that  little  things  of  apparently  trifling  value  often  help  greatly 
to  reduce  the  cost  of  manufacture,  orimiirove  the  efficiency  of  the  ma- 
chine. Some  patents  of  seeders  or  grain-drills  exhibit  improvements  in 
the  construction  of  the  seed-wheels.  These  wheels  are  generally  con- 
structed with  recesses  or  iK)cket8  on  the  periphery,  into  which  the  grain 
falls  from  the  hopper,  and  by  which  it  is  conveyed  to  the  flukes  or  tubes. 
In  the  cases  referred  to,  the  pockets  are  on  the  side  of  the  wheel,  or 
partly  on  the  side  and  partly  on  the  outer  rim,  the  hopper-bottom  being 
suitably  constructed  to  i)ermit  the  free  flow  of  the  seed.  We  note,.also, 
an  improvement  which  may  be  adapted  to  the  planting  of  corn  or  to  the 
sowing  of  other  cereals.  In  front  of  the  seed-tube  is  placed  a  rcarwardly 
inclining  furrow-opener,  which  is  tubular  at  its  lower  end.  Into  this 
tubular  opening  the  seed  is  discharged  through  the  tooth  into  the  ground* 
The  eftect  is  the  same  as  if  the  tooth  were  constructed  with  an  elbow 
or  bend  near  its  lower  extremity,  so  that  the  passage  of  the  seed  from 
the  wheel  would  be  interrupted  just  before  reaching  the  ground.  The 
result  is  that  the  seed  is  collected  and  passed  out  in  a  more  compact 
stream  than  if  the  flow  were  not  impeded.  It  is  also  obvious  that  the 
seed-tube,  which  is  not  by  this  construction  made  to  do  duty  as  a  fur- 
row, or  drill-opener,  can  bo  constructed  of  lighter  and  cheaper  metal  than 
heretofore. 

HARROWS. 

The  only  notable  improvement  in  harrows  is  one  in  which  the  teeth 
alone,  instead  of  the  frame  and  teeth,  arc  made  to  rotate.  The  frame  is 
made  of  three  side-pieces,  so  secured  as  to  form  a  triangle.  Each  of  the 
teeth  is  made  of  a  single  piece  of  flat  metal,  cut  also  to  form  a  triangle. 
Bie  extremities  or  points  of  this  triangle  are  turned  down,  forming  the 
teeth,  and  tbrough  the  center  of  the  triangular  metal  piece  passes  a 
holt,  upon  which  the  triple-fanged  tooth  revolves  automatically  when 
the  harrow  is  dragged  over  the  ground.  The  great  advantage  of  this 
invention,  if  effective,  is  that  it  will  act  upon  the  soil  equally  on 
both  sides— a  well  known  defect  of  the  ordinary  single  rotary  harrow 
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being  tbjit  it  scratchos  well  ou  the  depressed  side,  but  leaves  tlic  otiier 
side  almost  or  wholly  untouched. 

Several  recent  patents  exhibit  a  construction  which,  though  not  novel 
at  this  day,  is  perhaps  not  widely  known.  Usually,  in  these  cases,  no 
teeth  are  provided,  the  disintegmtion  of  the  soil  being  effected  simply 
by  the  under-side  of  the  harrow-frame,  which  is  made  solid  and  provided 
with  a  series  of  ribs,  much  resembling  those  ou  the  common  wash- 
board. 

POTATO-DIGGERS. 

This  class  has  not,  during  the  past  year,  received  the  usual  accessions 
of  impracticable  contrivances.    Enough,  however,  has  been  done  to 
prove  that  there  still  are  men  who  will  waste  their  time,  ingenuity,  and 
money  upon  useless  inventions.'  That  inventoi'S  who  may  be  workingin 
this  department  may  have  a  sign-board  of  the  way  not  to  travel,  we  de- 
scribe several  of  the  potato-diggers  patented,  the  novelty  of  which  is 
unquestioned.    The  first  to  be  noted  has  a  frame  mounted  upon  wheels, 
which,  by  means  of  suitable  gearing,  communicates  a  rotary  motion  to 
a  large  horizontal  disk,  hung  between  the  wheels  and  below  the  frame. 
Extending  downwardly  from  this  disk  are  several  arms  having  a  spiral 
curvature,  and  otherwise  closely  resembling  the  horn  of  an  ox.   The 
operation  of  this  machine  must  be  destructive  to  the  tubers.    Another 
invention  shows  also  a  frame  and  wheels.    It  has  a  horizontal  revolving- 
shaft,  crossing  the  frame  in  an  oblique  direction.    One  end  of  this 
shaft  receives  a  rotary  motion  from  one  of  the  driving-wheels,  whfle 
its  other  end  bears  the  digging-device,  which  is  situated  at  the  rear  of 
the  frame.    This  device  is  a  concave  disk,  provided  with  straight  fin- 
gers, or  rays,  which,  when  the  maohine  is  put  in  motion,  enter  the  hills 
and  mutilate  the  potatoes.    A  third  invention  does  not  appear  so  object- 
ionable as  either  of  the  foregoing,  and  may  possess  real  utility.   It 
has  an  ordinary  scoop,  by  means  of  which  the  soil  containing  the  pota- 
toes is  raised  "and  passed  back  upon  a  large  wheel  hung  upon  a  hor- 
izontal axle.    This  wheel  travels  in  the  furrow,  and,  being  really  the 
driving  or  traction  wheel,  is  caused  to  revolve  by  the  passage  of  the 
machine  over  the  ground.    From  the  sides  of  its  felloes  extend  curved 
tines,  upon  which  the  soil  and  potatoes  di'op,  and  by  which  tliey  are 
separated. 

These  inventions,  while  ])ossessing  sufficient  novelty  to  warrant  the 
granting  of  a  patent,  are  not  new  in  principle  or  in  all  their  parts.  The 
records  of  the  Patent  Office,  and  the  models  on  public  exhibition,  show 
that  this  theory  of  unearthing  the  tubers  by  means  of  spades,  forks,  or 
tines  arranged  on  a  revolving  disk  or  wheel,  is  old.  The  principle  or 
idea  was  embodied,  in  substantial  form,  many  years  Jigo,  and  the 
method  of  application  has,  from  time  to  time,  been  greatly  varied.  In 
view  of  the  largo  number  of  patents  of  this  class,  it  is  but  reasonable  to 
suppose  that  some  at  least  of  the  inventors  tested  their  machines  to 
their  own  satisfaction  before  making  applications  for  patents.  TherQ  are 
persons  who  contend  that  this  method  of  digging  potatoes,  viz.,  by  re- 
volving tines,  is  the  best  ever  discovered.  Even  to  such  persons  our 
criticism  may  be  of  service. 

HABVESTEKS.  ' 

Under  this  head,  which  properly  includes  all  machines  for  reaping 
grain,  mowing  grass,  and  han^esting  com,  also  hay-rakes  and  teddcrSy 
Btraw-bhiders,  and  elevators,  is  found  a  large  number  of  useful  and  im- 
portant inventions.    During  the  year  each  division  of  tho  group  has 
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received  its  due  share  of  attention,  but  the  efforts  arc  not  .i^euerall y  of  a 
character  to  demand  detailed  notice.    In  reaping-machines  two  objects 
seem  to  have  been  kept  in  view  by  inventors:  The  first;  to  produce  in 
one  machine  a  combination  of  all  the  devices  necessary  for  cutting  the 
grain  and  binding  it  in  bundles.    Cutting  devices  have  been  brought 
almost  to  perfection.    The  raking,  too,  and  laying  in  gavels,  are  accom* 
plished  in  a  way  that  leaves  little  or  nothing  to  be  desired.    The  bind- 
ing, however,  has  not  been  so  well  done.    So  far,  about  a  hundred  pat- 
ents have  been  taken  out  for  binders,  of  which  a  dozen  or  more  were 
issued  during  the  past  year,  but  it  is  only  within  a  very  recent  period 
that  satisfactory  results  have  been  attained.  The  diflficnlty  will  be  appre- 
ciated upon  reflecting  that  a  good  binder  should  be  able  to  tie  knots,  not 
one  alone,  nor  two,  nor  three,  but  an  unbroken  succession  of  knots.    To 
accomplish  this,  wire  has  been  employed,  for  the  reason  that  a  mere  twist 
would  keep  the  ends  of  the  wire  band  together ;  but  there  are  strong  objec- 
tions to  the  use  of  wire.    It  is,  perhaps,  no  more  costly  than  twine,  but  the 
band  is  hard  to  cut  or  loosen,  and  it  is,  besides,  very  unpleasant  to  have 
pieces  of  it  get  into  the  thrashing-machine.    During  the  past  year  at 
least  one  patent  was  issued  in  which  the  binding-wire  is  fed  from  two 
spools  instead  of  from  one,  as  heretofore.    The  wires  from  the  two  spools 
are  first  brought  in  contact  and  the  two  ends  twisted  together;  they 
are  then  brought  up  around  the  bundle  of  grain  and  again  twisted.    This 
second  twist  is  cut  in  the  middle,  so  that  the  wires  from  the  spools  remain 
united,  and  each  sheaf  has  a  band  formed  of  two  pieces  of  wire  united 
by  a  twist  at  the  top  and  bottom.    The  best  material  yet  discovered  for 
sheaf-bands  is  twine.    It  is  cheap,  light,  easily  cut,  and  makes  the  bundle 
secure  if  a  good  knot  be  formed.    Without  describing  tlie  many  ingenious 
devices  intended  to  effect  this  operation,  we  may  state  that  success 
seems  to  have  been  attained.    A  disinterested  person  informs  us  that 
aaring  the  past  summer  he  witnessed  the  operation  of  a  binder  which 
"Cd  bundle  after  bundle  to  the  number  of  tifty  or  sixty  without  break 
?r  stoppage.    Twine  was  used  for  the  band,  and  each  knot,  to  use  our 
^formant's  expression,  was  a  good,  square  knot.    The  machine  was 
^^J^ed  by  two  horses  and  a  driver,  no  attendants  being  required. 

The  second  object  apparently  kept  in  view  by  inventors  is  to  reduce 
r^^  number  of  persons  employed  to  the  minimum.  It  has  been  customary 
!?  ^te  past  to  employ  not  only  a  driver  but  an  attendant,  who  rode  on 
1*1^  machine  and  raked  the  cut  grain  into  gavels.  Behind  the  machine 
^llowed  the  binders  in  sufficient  number  to  bind  the  grain  and  clear  it 
^^t  of  the  track  over  which  the  horses  must  travel  on  their  next  turn 
r^oond  the  field.  The  importance  of  an  invention  which  will  automat- 
^Wy  rake  and  bind  will  be  appreciated  when  it  is  remembered  that 
^^h  such  a  machine  the  services  of  the  attendant  for  raking  and  the 

^^^lers  who  followed  may  be  dispensed  with. 
^^5^  devices  for  raking  alone  we  note  a  certain  class  of  improvements 
**ich  deserve  mention.  We  refer  to  a  construction  in  which  the  reel 
^^  device  employe<l  for  beating  down  the  grain  is  also  made  to  do  duty 
j^  ^  rake.  A  combined  reel  and  rake  has  been  used  in  the  past,  but  so 
jT^^y  patents  having  reference  thereto  were  issued  during  1871  that  we 
j/^^^  the  fact.  In  some  cases  the  ordinary  four-armed  reel  is  used,  and 
^^Unted  on  the  same  shaft  is  another  arm,  provided  with  rake  and  teeth, 
sh  ^  80  arranged  as  to  sweep  the  platform  at  every  revolution  of  the 
J[^f  t.  It  is  obvious  that  this  construction  cannot  be  well  applied  except 
^  *\^re  the  grain  is  rather  thin,  for  if  the  grain  were  thick  a  larger  body 
,^t  would  be  accumulated  upon  the  platform  than  could  be  conveniently 
^^«n  up  in  one  sweep,  unless  the  reel  should  revolve  with  great  rapidity. 
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In  otlier  cases  a  more  complicated  reel  is  used,  and  eacli  arm  serves  aa  a 
rake,  evidently  desig^ied  for  thick-j(rowing  grain. 

In  the  other  divisions  of  the  harvesting  class  there  bas  been  alaije 
namber  of  patents  gianted;  bnt  our  examination  does  not  disclose aaj 
noteworthy  iinprorement,  the  object  aimed  at  being  generally  perfection 
of  details. 

IVnSCELLANEOUS. 

The  uiiscellaneous  class  of  agricultural  implements,  machines, 
devices  is  large  and  vaiied,  and  has  received  many  accessions  < 
the  year.    The  remarks  made  in  reference  to  the  minor  character  oi 
improvements  appear  to  apply  with  doubled  force  here,  however 
with  careful  scrutiny  of  the  class,  we  have  not  been  able  to  discovei 
any  of  the  larger  divisions,  such  as  those  of  churns,  bee-hives,  thn 
machines,  straw-cutters,  &c.,  any  invention  of  a  revolutionary  chai       i 
nor  any  special  line  of  improvement. 

In  the  smaller  divisions  we  notice  several  improTcments  which  m\f^ 
in  another  relation,  be  deemed  worthy  of  notice,  but  they  bear  so  soflU 
a  proportion  to  the  whole  number  patent<?d  that  it  would  seem  invidiotf 
to  particularize  them. 

Number  of  tatents  of  1871.— The  total  number  of  ngriealtanl  to 
plements  for  which  patents  were  granted  during  the  year  1871  is  1,311 
subdivided  into  classes  as  follows:  Bee-hives,  73;  chums,  batter  and 
che^'se  making  implements,  00;  corn-huskers,  13;  com-BhelleTS,  U; 
cotton  pickers,  scrapers,  cleaners,  choppers,  &c.,  10;  cultivatorSi  90: 
diggers,  21 ;  Ofn^  carriers,  hatchers,  detectors,  &c.,  10 ;  feed  and 
straw  cnttors,  30 ;  forks — hay,  manure,  &c. — 20 ;  fruit-gathererS|  Uj 
ilower  stands,  pots,  &c.,  10; "harrows  and  rollers,  40;  harvesters  aad 
attachments,  reapers  and  mowers,  100;  hay  tedders,  loaders,  S^Vi*f 
hoes,  11 ;  milk  cans,  coolers,  stools,  &c.,  cow-milkers,  24;  planters, drilbi 
seeders,  &:c.,  177;  plows  and  attachments,  IGO;  pruniug-implemefltt} 
20;  racks,  feed,  hay,  &:c..  5;  rakes,  30;  thrashers,  separators,  and  clean- 
ers, 72;  miscellaneous,  70 ;  total,  1,200. 

Among  tlie  n)iscelhiueous  patents  are  coops,  cattle-ties,  flaz-pidleni 
garden  implements,  grafting  tools,  hog-snouters,  hedge-trimmera,  hat 
clippers,  insect  destroyers,  pokes,  root-cuttrrs,  sap-collectors,  tree-pW" 
t<?ctors,  transplanters,  vases,  vine-trellises,  &c. 


WEIGHTS  AND  MEASURES  OF  THE  STATES. 

The  Federal  Constitution  conferred  on  Congress  authority  to  establW^ 
a  uniform  system  of  weights  and  measures.  There  has  not  been,  bo^" 
ever,  any  direct  legislation  looking  to  the  establishment  of  a  distinctly 
or  national  system.  ICarly  in  the  history  of  the  Government  P^'*^!^ 
tention  wiis  called  to  the  importance  of  the  subject,  and  elaborate  rep*J* 
and  articles  concerning  it  were  prepared  by  IMr.  Jefiferson,  Mr.  JoW 
Quiucy  Adams,  and  Mr.  llassler.  Under  the  direction  of  Mr.  HassWj 
then  of  the  Coast  Sur\'ey  Oflice,  sets  of  weights  and  measures  were  pjjj 
pared,  agreeing  with  those  used  in  England  prior  to  the  year  1825;  9Jf^ 
by  joint  i-esolution  of  Congress,  approved  Juno  14, 1830,  theSecretaiy 
of  State  was  dii-ected  to  furnish  copies  of  these  standards  (to  be  d**^ 
factui*ed  by  the  Government)  to  custom-houses,  and  to  the  governor^ 
each  State.    lu  this  manner  a  practical  uniibrmity  has  be^  attained 
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States  generally  have  established  laws  concerning  the  care^  man- 
lent,  and  nso  of  these  standards,  for  the  accommodation  of  the  pab- 
nd  to  guard  both  bnyer  and  seller  against  fraud  and  imposition, 
bnshel,  gallon,  ponnd,  &Cm  are  therefore  provisionally  the  same  in 
State.    But  the  weights  per  bnshel  of  many  agricultural  products 
in  different  States,  according  to  the  requirements  of  local  law  or 
;  and  much  confusion  and  misunderstanding  result  from  these 
it  standards.    It  is  designed  in  this  article  to  present  a  statement 
of  the  legal  requirements  of  each  State  in  regard  to  weights  and 
es,  for  information  and  guidance  in  rural  traffic. 
UNE. — The  treasurer  of  each  county  is  provided  with  a  full  set 
aiidard  weights  and  measures,  accurate  copies  of  those  in  pos* 
lu  of  the  secretary  of  State,  which  are  .to  be  tested  at  least  once 
ery  ten  years.    A  sealer  of  weights  and  measures  is  appointed  for 
town  by  its  municipal  officers.    Any  city  is  allowed  to  purchase 
^eep  for  use  scales  for  weighing  hay  and  other  articles,  and  to  ap- 
;  weighers,  and  fix  their  fees.    Sealers  are  required  annually,  in 
to  give  public  notice  of  a  time  and  place  at  which  they  will  attend 
e  proving  and  sealing  of  weights  and  measures,  and  they  are  per- 
to  d^'ace  or  to  destroy  those  which  do  not  or  cannot  be  made  to 
Q  to  the  standards.    They  are  also  required  to  visit  all  places 
e  weights,  measures,  scales,  &c.,  are  used,  to  ascertain  if  there  has 
neglect  in  sending  the  same  to  be  tested.    In  all  cases  of  weighing, 
ribrating  steelyard,  invented  by  Benjamin  Dearborn,  and  that  oi 
bom,  improved  by  Samuel  Hillis,  or  Fairbanks's  scales,  are  allowed 
used,  after  having  been  submitted  to  the  proper  tests  by  the  public 
Any  person  using  in  public  marts  weights  or  measures  not  con- 
log  to  legal  standards  is  liable  to  a  fine  of  not  less  than  $1  nor  more 
$10  for  each  offense,  one-half  for  the  use  of  the  town,  and  the  other 
lie  scaler  or  the  prosecutor.    The  fees  of  the  sealer  are  as  follows: 
brm  or  hay  scales,  weighing  6,000  pounds  or  more,  $1 ;  weighing 
'and  under  6,000  pounds,  50  cents;  weighing  600  and  under  1,000 
I,  25  cents;  weighing  less  than  600  pounds,  10  cents;  for  any 
lie  or  steelyard  that  weighs  with  a  poise,  5  cents ;  for  each  dry 
oru,  and  tor  all  weights,  measures,  scales,  or  beams,  3  cents  each, 
a  reasonable  compensation  for  all  repairs,  alterations,  and  adjust- 
8.    Ilay,  pressed  or  put  up  in  bundles,  must  be  branded  on  the 
8  or  boards  with  the  first  letter  of  the  Christian  and  the  whole  of 
Qmame  of  the  person  putting  it  up;  also  the  name  of  the  State  and 
of  residence  of  such  person.    If  these  regulations  are  not  complied 
the  hay  is  liable  to  forfeiture,  one-half  the  proceeds  of  sale  to  go  to 
)wn,  the  other  to  the  person  libeling.-  The  laws  are  enforced  through- 
he  State.  , 

rw  Ha^ipshiee. — Sealers  of  weights  and  measures  are  appointed 
le  governor,  to  hold  office  at  will.  Sealers  are  required  to  prove 
ty  standards  by  those  in  the  office  of  the  treasurer  of  State 
in  three  years.  Fees  for  testing,  6  cents  for  each  scale-beam, 
rard,  weight,  or  measure,  whether  sealed  or  not.  Town  sealers 
eqaired  to  test  their  standards  by  those  of  the  county  at  least  once 
ree  years.  Fees  for  each  scale  beam,  steelyard,  weight,  or  measure, 
ber  sealed  or  not,  2  cents,  except  that  after  first  sealing  only  1  cent 
be  charged  for  each,  so  long  as  they  continue  just  with  standards. 
ising  false  weights  and  measures,  the  party  offending  is  liable  to  a 
or  each  offense  of  not  less  than  $1  nor  more  than  810,  one-half  to 
so  of  the  prosecutor. 
iBHONT. — The  statutes  require  cotinty  treasurers  to  preserve  stand* 
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aids  sealed  by  the  State  treasurer,  and  the  town  treasurer  t 
stfindards  proved  by  the  county  treasurer.    Fees  for  each  article 
10  cents,  and  reasohable  compensation  for  alterations.    One 
and  threequartei'S  of  a  peck,  standard  measure,  are  deemed  the 
of  a  bushel  of  charcoal,  lime,  ashes,  potatoes,  or  apples.    Oi 
wheat,''  4G  pounds  make  one  bushel. 

jMassachusetts. — ^The  State  treasurer  is  required  to  fum; 
town  with  a  full  set  of  standards,  copies  of  those  in  his  office,  n 
from  the  National  Government.  All  town  standards  .must  be 
adjusted,  and  sealed  at  least  once  in  ten  years.  Sealers  must,  i 
of  each  year,  advertise  in  some  newspaper,  or  post  up  notific 
for  weights  and  measures,  balances,  scales,  and  beams,  to  be  broi 
a  specified  place  for  sealing.  They  are  required  to  go  annually  t< 
hay-scale,  or  platform  which  cannot  readily  be  removed,  and  try, 
and  seal.  Fees  allowed  for  every  weight,  measure,  scale-beam, 
ance,  (except  platform,)  3  cents;  for  sealing  platform  balance,  wt 
5,000  pounds  and  upward,  $1 ;  under  5,000  pounds,  50  cents,  ai 
sonable  compensation  for  repairs,  alterations,  and  adjustments, 
ing  steelyards  nuist  bo  tried,  proved,  and  sealed  annually.  The  ] 
for  usmg  unsealed  weights,  measures,  &c.,  shall  not  exceed  ^20  f 
offense.  Every  measure  by  which  salt  or  grain  is  sold,  in  addi 
being  conformable  in  capacity  and  diameter  to  the  public  stai 
must  have  a  bar  of  iron  across  the  middle,  at  the  top,  and  a  bar  < 
from  the  center  of  the  cross-bar  to  the  center  of  the  bottom 
measure,  to  be  approved  by  a  sealer.  The  striking  of  this  measni 
always  be  lengthwise  of  the  bar  first  described.  The  penalty  fo 
any  other  measure  is  50  cents  for  every  bushel  of  salt  or  grain  m 
but  salt  may  bo  measured  in  tubs  or  in  any  proportional  ]  c 
hogshead,  without  bars,  as  may  be  determined  by  any  city  cd 
Penalty  for  false  measurement  of  any  product  by  bushel,  S2  foi 
bushel.  Weighers  of  hay  are  appointed  by  the  officers  of  tow 
cities.  Pressed  hay  must  be  branded  upon  the  crate  with  the 
ter  of  the  Christian  name  and  the  whole  of  the  surname  of  the  ] 
and  the  name  of  the  city  or  town  and  State  where  it  is  pressed.  1 
for  failure  to  comply  with  the  law,  forfeiture  of  the  hay,  one- 
proceeds  to  the  prosecutor,  the  other  half  to  the  town.  The  pro 
of  the  law  are  not  faithfully  adhered  to  in  small  towns  and  remote 

Ehode  Island. — In  this  State  the  governor  appoints  a  Stat< 
of  weights  and  measures.  The  standards  supplied  to  each  town  a 
pared  once  in  three  years.  Weights,  measures,  &c.,  must  be  U 
local  sealers  once  a  year,  to  be  tested  and  sealed.  Fees,  3  ce 
every  weight,  measure,  scale,  or  balance,  except  platform  balan 
each  platform  balance  made  for  weighing  5,000  pounds  or  upwa 
weighing  less,  50  cents.  Penalty  for  lising  unsealed  weights  am 
ures,  8-0.  City  and  town  councils  may  make  ordinances  and 
tions,  not  repugnant  to  law,  relating  to  the  purchase  and  sale  i 
chandise  or  commodities. 

Connecticut. — ^The  State  treasurer  takes  charge  of  the  ])ublic 
ards,  and  sui)plies  copies  to  the  treasurer  of  each  county.  Town 
are  elected  annually.  Weights,  measures,  steelyards,  beam 
balances  must  be  annually  sealed,  notice  being  given  in  Apri 
time  and  place  of  sealing.  Penalty  for  using  unsealed  weights  am 
ures,  82  for  each  offense,  one-half  to  the  sealer,  whoso  duty  it  is  t( 
cute.  In  the  sale  of  charcoal,  traits,  vegetables,  and  other  articl 
in  heaped  measure,  1,282  cubic  inches  constitute  a  half  bushel. 

New  York. — A  superintendent  of  weights  and  measures  is  api 
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governor,  lieutenant  governor,  and  secretary  of  State,  or  any 
them,  to  hold  office  during  their  pleasure.    It  is  his  duty  to  cor- 

0  standards  of  the  several  cities  and  counties,  and  to  provide 
ith  such  standards,  balances,  and  other  means  of  adjustment 

be  necessary,  and  as  often  as  once  in  ten  years  to  compare 
rith  those  in  his  possession.    The  board  of  supervisors  of  each 

at  their  annual  meetings,  appoint  a  county  sealer,  who  provides 
indard  weights,  measures,  and  balances  as  may  be  wanting,  and 
es  these  standards  with  his  own  as  often  as  once  in  five  years.  Fees 
Ing  every  beam,  10  cents ;  weights,  10  cents  each ;  liijuid  and  dry 
3S,  10  cents  for  each  measure,  and  reasonable  compensation  for 
dug  weights  and  measures  to  standards.  For  using  weights  and 
js,  not  conformed  to  standards,  the  party  oli'ending  is  subject  to 
ot  exceeding  $5  for  each  offense;  he  will  also  be  liable  to  an 
.t  law,  in  which  the  defrauded  person  may  recover  treble  damages 
bs.  It  is  incumbent  upon  every  person  keeping  a  store,  grocery, 
'  place  where  commodities  are  sold  by  weights  and  measures,  to 
6  same  compared  with  the  standards  in  the  hands  of  the  sealer 
ery  year,  failing  in  which  ho  is  liable  to  a  fine  of  $5  for  each 
to  be  recovered  by  any  person  who  may  prosecute.  All  com- 
5  sold  by  heaped  measure  must  be  heaped  in  the  shape  of  a  cone 
as  the  article  will  admit. 

Jersey. — The  State  secretary  is  charged  with  the  keeping  of 
;e  standards.  Each  county  is  supplied  with  copies,  to  be  pre- 
Q  the  office  of  the  county  clerk,  who  acts  as  sealer  of  weights  and 
!S.  County  clerks  are  required  in  March  of  every  seventh  year 
notice  requiring  all  persons  within  their  respective  counties  to 
for  testing  all  weights  and  measures  used  in  buying  or  selling. 

ire  2  cents  for  every  article  sealed.  Penalty  for  using  unsealed 
and  measures,  not  less  than  two  nor  more  than  five  dollars  for 
Fense.  The  law  is  generally  enforced  throughout  the  State. 
SYLVAN! A. — Countics  are  furnished  with  copies  of  standards 
ecretary  of  State.  These  are  to  be  tried,  corrected,  or  renewed, 
he  direction  of  county  commissioners,  at  least  once  in  five 
County  sealers  are  appointed  by  the  governor,  who  must  go 
once  a  year  to  stores,  houses,  stalls,  and  offices  of  the  makers, 
,  or  proprietors  of  beams,  scales,  weights,  or  measures,  and  ad- 

1  seal  them.  Fees  for  trial  and  balancin<i^  of  scales,  10  cents ; 
lalance,  25  cents ;  coal  or  hay  scales,  $2 ;  bushel,  20  cents;  half- 
15  cents ;  peck  and  half-peck,  10  cents  each ;  quarter  of  a  peck, 
;  gallon,  half-gallon,  and  quart,  4  cents  each;  pint,  or  less,  3 
very  twenty-eight  pounds  or  more,  12^  cents;  lesser  weights,  4 
ch,  and  additional  compensation  for  labor  and  material  used  in 
g.  Penalty  for  using  false  weights  and  measures,  $10. 
WAiiE. — The  State  secretary  is  made  the  custodian  of  the  public 
Is,  by  which  he  is  required  to  prove  those  of  the  several  coun- 
e  in  five  years.  A  regulator  of  weights  and  mcjisures  is  ap- 
by  the  governor  for  each  county,  who  is  to  serve  four  yeai^s. 
cer  is  required  to  regulate  all  weights  and  measures  every  two 
ee  of  charge,  and  to  receive  a  fixed  salary  from  the  county  for 
ces. 

LAND. — The  county  commissioners,  when  not  otherwise  durected 
law,  appoint  some  person  as  keeper  of  the  standards  of  weights 
isures.  All  weights  and  measures  must  be  inspected  once  in 
ar.  Penalty  for  using  unsealed  weights  and  measures,  $20  for 
fense;    the  same  penalty  for  using  scale-beams  unstamped. 
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Any  iKii'sou  neglecting  or  refusing  to  have  his  beams*  scales, 
or  measares  inspected  and  adjusted,  when  required  by  th< 
officer  to  do  so,  is  liable  to  a  fine  of  $5  for  every  day  of  delii 
False  weights  and  measures  may  be  seized  in  forfeiture,  and 
public  auction.  One-half  of  all.  fines  goes  to  the  informer 
provisions  do  not  apply  to  the  city  of  Baltimore,  or  to  any 
housekeeper  not  in  trade  or  pursuing  some  kind  of  merchant 
business.  In  measuring  fruits,  the  measure  must  be  filled  even, 
rise  or  heap ;  penalty  for  violation  of  this  provision,  85.  Oats 
sold  by  struck  measure,  and  potatoes  by  weight,  56  pounds  to  thi 
Penalty  for  violation  of  these  provisions,  $10. 

Virginia. — A  State  superintendent  of  weights  and  mej 
appointed  by  the  governor.  Eacli  county  and  corporation  mu8 
itself  with  standards,  conformed  to  those  of  the  State,  which 
tested  once  in  ten  years.  The  scales,  balances,  weights,  and  i 
of  persons  doing  business  must  be  tested  by  local  sealers  one 
At  least  once  in  three  years  the  sealer  is  required  to  visit  all 
shops,  and  other  places  where  scales,  weights,  and  measures  i 
and  verify  them;  it  is  his  duty  to  destroy  all  weights  and  i 
which  cannot  be  made  to  conform  to  standards.  The  county  C€ 
appoint  more  than  one  sealer,  and  assign  districts.  Pec  f 
weight,  measure,  scale,  or  beam,  5  ceut« ;  for  steelyanl,  10  cent 
person  may  call  at  aiiy  time  upon  the  superintendent  in  Richi 
upon  a  sealer  of  weights  and  measures  in  his  county  or  coriK>rat 
have  weights,  measures,  &c.,  tested  and  proved.  Double  feel 
demanded  if  such  service  is  rendered  at  the  house,  store,  or  sh( 
person  applying.  For  using  scales,  beams,  weights,  or  measi 
sealed,  or  conformed  to  standards,  a  penalty  of  9o  for  each  offeni 
scribed.  Weigh-masters  of  live-stock  receive  3  cents  per 
pounds  on  each  head  of  cattle,  and  each  hog  weighed. 

West  Vikgenia. — The  laws  relating  to  weights  and  meas 
the  same  as  those  of  Virginia. 

North  Carolina. — Each  county  is  supplied  with  standai 
sons  using  weights,  measures,  or  steelyards  are  required  to  ta 
to  the  county  standard- keepers,  to  be  tried  at  least  once  in  ei 
years,  under  penalty  of  $50  for  failing  to  do  so.    For  buying 
by  false  weights  and  measures,  a  penalty  of  $40  for  each  o 
prescribed. 

South  Carolina. — The  clerks  of  county  courts  are  made 
todians  of  the  standard  weights  and  measures  established  by  li 

Georgia. — All  persons  engaged  in  selling  by  weights  and 
must  apply  to  the  clerk  of  the  inferior  court  of  their  respective  i 
and  have  their  weights  and  measures  sealed ;  in  default,  thej 
collect  any  account,  note,  or  on  other  writings  the  considerations 
is  any  commodity  sold  by  their  weights  or  measures.  Any  citi 
enter  complaint  before  the  clerk  of  the  inferior  court  as  to  the  di 
of  any  weights  or  measures,  whether  sealed  or  not,  and,  if  the  c 
established,  the  person  ottending  is  deemed  a  person  selling 
weights  and  measures,  and  may  be  presented  by  the  grand  jury 
though  no  person  appear  and  indicts. 

Alabama. — The  counties  are  supplied  with  standards,  judges 
bate  acting  as  sealers.  Fee,  25  cents  for  each  weight  and  i 
sealed.  Penalty  for  selling  any  commodity  by  weights  or  measi 
corresponding  with  standards,  $10,  recoverable  by  any  person  I 
suit. 

Floeida.— If  any  person  knowingly  sell  by  false  weights  or 
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is  deemed,  under  the  law,  a  ^^  common  cheat,''  and,  ou  coDviction, 

'  be  seutenced  to  a  fine  uot  exceeding  81,000,  or  to  imprisonment 

not  more  than  six  months  nor  less  than  three  months. 

Dexas. — The  oonnty  courts  are  allowed  to  grant  licenses  for  making 

d  vending  measures  agreeing  witii  the  standards  of  the  State.    The 

ief  justice  of  each  county  is  charged   with  the  duties  of  sealer. 

es,  for  sealing  steelyard,  balance,  or  beam,  60  cents;  for  every  weight 

1       sure,  10  cents ;  penalty  for  using  false  or  unsealed  weights  and 

ires,  $10  for  every  month  the  party  continues  to  use  them.     For 

ig  false  weights  and  measures,  with  intent  to  defraud,  the  party  of- 

iding  is  liable  to  a  fine  not  exceeding  $300,  and  the  weights  and 

saBores  may  be  seized  by  the  sherift*  of  the  county.    If  any  public 

ligher  fraudulently  make  use  of  weights  and  measures,  he  is  liable  to 

ine  of  not  less  than  $100  nor  more  than  $500,  or  imprisonment  not 

eeeding  one  year. 

LfOUisiANA. — The  governor  appoints,  for  a  term  of  two  years,  seal- 

I  of  weights  and  measures,  for  cities  and  parishes.    Sealers  must 

places  of  business  once  in  each  year,  or  at  any  time  when 

piaint  is  made,  or  when  requested  to  test  weights  or  measures.   Fees 

ting  and  sealing  Steelyards,  scales  with  their  weights,  balances 

iw  iheir  weights,  the  bushel  and  its  parts,  the  gallon  and  its  parts,  25 

ts       h :  for  each  weight  and  measure,  5  cents.    Penalty  for  buying 

iiug  by  any  other  than  standard  measures,  for  each  offense,  $50, 

les  forfeiture  of  weights  or  measures;  also,  a  fine  of  $10  when 

hts  and  measures  are  found  just  but  not  stamped — one-half  to  the 

Qer. 

iissiPPi. — xUl  counties  are  required  to  supply  themselveswith  veii- 

weights  and  measures.    The  o\vuers  of  mills  are  required  to  keep 

'd  measures.     All  grain  must  be  measured  by  struck   measure, 

I    )T  penalty  of  $5  for  each  failure.    Penalty  for  nsing  false  weights 

Uu  measures,  $20  for  each  oflense. 

Abeansas. — Clerks  of  county  courts  act  as  scalers.    It  is  made  the 

of  ever}-  constable,  in  his  township,  to  inspect,  from  time  to  time, 

weights  and  measures  used  by  millers,  merchants,  peddlers,  grocers, 

other  dealers  usiug  weights  and  measures,  and  to  report  to  some 

of  the  i)eaco  all  violations  of  the  act  concerning  weights  and 

-es.    For  using  false  weights  and  measures,  the  penalty  is  $L0for 

u  offense. 

i'ennessee. — County  courts  appoint  standard-keepers,  or  sealers, 

>f  their  respective  counties.     The  corporate  authorities  of  any  city 

town  may  also  appoint  like  oflBcers.    All  persons  or  coqwrations 

rbing  or  measuring  for  the  public,  in  barter  and  sale,  must,  once 

^      h  year,  have  their  weights,  measures,  and  other  apparatus  proved 

ed.    For  neglect,  the  delinquent  is  liable  to  a  fine  of  $5,  one- 

w)  go  to  the  person  bringing  suit.    If  any  person  use  weights 

measures  not  sealed,  or  which  have  been  altered  after  having  been 

led,  whereby  any  one  is  defrauded  in  weight  or  measurement,  ho 

Diablo  to  an  action  at  law,  in  which  the  person  defrauded  may  re- 

er  three  times  the  amount  of  damages  sustained.    No  apparatus 

^  for  weighing  can   be  sealed  which  will  not  weigh  accuiately 

fthin  one-fourth  of  a  pound  in  one  hundred. 

Kentucky. — ^Tbe  county  courts  are  reciuired  to  keep  standards  veri- 
^  by  the  standards  of  the  State.  Fees  for  testing  steel-yard,  bal- 
S  or  beam,  25  cents  ^  for  weights  and  measures,  5  cents  each, 
'snalty  for  using  false  weights  or  measures,  $4  for  each  offense,  and 
like  sum  for  every  month  the  party  may  continue  to  keep  the  same. 
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Weight  of  coal,  7G  pounds  per  bushel,  except  for  "  Wheeling,'' 
tucky  River,"  and  "  Cumberland,*'  which  arc  lixed,  in  their  order  i 
ively,  at  84,  78,  and  72  pounds  per  bushel. 

Ohio. — ^Tho  secretary  of  State  acts  as  sealer,  ex  officio*     O 
incorporated  towns,  and  cities  are  supplied  with  verilied  sta 
These  copies  must  be  proved  at  least  once  in  three  years.    I 
sealing  and  marking  a  beam,  10  cents;  weights,  5  cents  each 
and  dry  measures,  if  one  gallon  or  more,  10  cents ;  if  less,  5  cen 
reasonable  (compensation  for  conforming  to  standards.     All 
usually  sold  by  heaped  measure  must  be  heaped  in  conical  form 
as  the  articles  to  be  measured  will  admit.    Any  person  defraudec 
use  of  false  weights  and  measures  may  maintain  a  civil  suit  aga 
ofteuder,  and,  if  judgment  be  rendered,  shall  receive  double 
and  costs  of  suit.    The  standard  bushel  for  measuring  stone,  ci 
unslaked  lime  must  contain  L*,G88  cubic  inches.    The  laws  con 
weights  and  measures  are  strictly  enforced  throughout  the  State 

Michigan. — The  half-bushel  and  its  parts  are  the  standard  m 
for  fruits  and  other  commodities  sold  by  heaped  measure,  to  be  b 
high  as  may  be  without  special  elibrt.  The  quantity  known  as  i 
of  Iruit,  roots,  or  vegetables  must  be  that  quantity  contained  in 
made  from  staves  27  inches  in  length,  and  each  head  10^  inches! 
eter,  or  ordinary  Hour-barrel  size.  A  box  or  basket  of  peach< 
have  the  capacity  of  one-third  of  a  bushel,  struck  measure.  T 
concerning  weights  and  measures  are  strictly  enforced. 

Indiana. — Clerks  of  county  courts  are  charged  with  the  care 
lied  standiu'ds.    For  buying  or  selling  any  commodity  by  meai 
weights  not  corresponding  with  standards  of  the  county^  the 
for  every  offense  is  820,  with  costs.    Any  person  may  apply  to  tl 
of  the  county  court  at  any  time,  and  have  his  weights  and  m 
conformed  to  the  standard. 

IjLLiNOis. — County  sealers  are  required  to  compare  the  sh 
in  their  possession  once  in  ten  years  with  those  of  the  Stat€ 
Fees  for  sealing  beam,  04-  cents;  every  weight,  2  .cental;  liqi 
dry  measures  of  the  capacity  of  one  gallon  or  more,  CJ  cents ; 
than  one  gallon,  2  cents.  If  any  person  use  weights,  mea 
beams  not  conformed  to  standards,  he  is  liable  in  live  times  w 
ages  sustained  by  the  purchaser.  The  law  provides  for  the  test 
correcting  of  cattle  and  large  platform  scales.  This  duty  is  < 
upon  county  surveyors,  w^ho  are  entitled  to  a  fee  of  $5  and  n 
charges  for  the  transportation  of  the  necessary  apparatus  fox- 
tests.  If  any  owner  or  keeper  of  cattle-scales  or  large  platfon 
use  them  for  weighing  purposes  alter  they  have  beeu  markc 
demned,"  he  is  liable  for  each  offense  to  a  tine  of  $100,  one-hal 
informer.  If  any  person  interested  in  the  weight  of  any  articl 
posed  to  question  the  correctness  of  the  scales,  it  is  his  right  to  < 
a  test  to  be  made  by  the  proper  standards,  the  expense  to  be  Ix 
the  owner  if  they  are  found  to  be  incorrect.  In  many  couutiei 
State  little  if  any  attention  is  paid  to  the  observance  of  the  law,  a 
nominally  the  same  standards  are  recognized  throughout  the  6 

Wisconsin. — The  treasurer  of  the  State  is,  ex  offidOj  Stat* 
of  weights  and  measures.  Every  county  is  required  to  pro\i(] 
with  weights,  measures,  scales,  and  beams,  to  be  in  exat^t  o 
ity  with  the  State  standards.  The  treasurers  of  counties  ] 
the  duties  of  sealers.  A  fee  of  5  cents  is  charged  for  the  111 
ing  of  every  weight,  measure,  scale,  or  beam,  and  3  cents  for  ea 
sequent  sealing.    The  vibrating  steelyard  is  allowed  to  be  ofi 
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beam  and  poise  most  be  annaally  tried,  proved,  and  sealed  by  the  proper 
officer.  The  half-boshel  and  its  parts  is  the  standard  measure  for  fimits 
and  other  commodities  customarily  sold  by  heaped  measure ;  and,  in 
measuring  such  articles,  the  measure  must  be  heaped  as  high  as  may  be 
wiUioat  special  effort  or  design.  The  penalty  for  using  false  weights  or 
measures  is  a  fine  not  exceeding  $500,  or  imprisonment  in  the  county 
jail  not  more  than  one  year. 

MmiiESOTA. — In  Minnesota,  the  State  treasurer  acts  as  State  sealer. 
CoQoty  treasurers  are  supplied  with  standards,  which  must  be  tested 
<mce  in  five  years.  Townships  may  choose  sealers,  who  must  test  stand- 
ards ODce  in  two  years.  Fees,  5  cents  for  each  weight  and  measure  sealed. 
All  measures  by  which  meal,  fruits,  and  other  commodities  are  usually 
BxAi  by  heaped  measure  must  be  of  the  following  dimensions :  the  bushel 
sot  less  in  its  insidp  dimneter  than  18^  inches  ^  the  half-bushel  not  less 
than  13J  inches ;  the  peck  not  less  than  lOf  inches ;  the  half-peck  not 
less  than  9  inches — to  be  heaped  as  high  as  may  be  without  special  effort. 
All  weights  and  measures  must  be  tested  once  a  year.  Penalty  for  using 
fidse  weights  and  measures,  $20. 

Iowa. — ^A  superintendent  of  weights  and  measures  is  appointed  by 
tte  governor  from  the  faculty  of  the  State  University.  The  stand- 
nds  are  preserved  in  a  fire-proof  building  on  the  university  grounds. 
CoQDties  are  provided  with  verified  standards,  which  must  be  com- 
pared as  often  as  once  in  ten  years.  County  sealers  are  appointed 
hj  the  board  of  supervisors.  City  and  town  councils  may  appoint 
Mlers.  Fees,  for  marking  and  sealing  beam,  10  cents:  weights,  5 
eeots  each ;  liquid  and  dry  measures,  5  cents  each ;  and  reasonable 
eompensation  for  the  conforming  of  all  weights  and  measures  to  the 
fltaodards.  For  using  false  weights  and  measures  the  penalty  is  $5  for 
eadi  offense,  the  offending  party  being  also  liable  to  action  at  law,  in 
which  the  person  defrauded  may  recover  treble  damages  and  costs. 
Weights  and  measures  most  be  tested  once  a  year ;  the  penalty  for  noti- 
eonformance  being  $5,  recoverable  by  any  person  who  may  prosecute. 

MissouBL — The  clerks  of  county  courts  must  supply  themselves,  at 
tie  expense  of  their  respective  counties,  with  standard  weights  and 
laeasores.  The  penalty  for  buying  or  selling  by  any  other  than  the 
fi^  standards  is  810,  recoverable  before  any  justice  of  the  peace  of 
the  county.  The  law  is  reported  to  be  strictly  enforced  throughout  the 
State. 

,KiNSAs, — County  clerks  are  charged  with  the  care  of  standards. 
Cities  may  establish  standard  weights  and  measures,  and  regulate 
^e  weights  and  measures  to  be  used  in  each  resi>ectively,  and  the 
*^ghing  and  measuring  of  all  commodities  in  every  case  not  other- 
^  provided  for  by  law.  Every  city  is  also  allowed  to  fix  the  fees  of 
persons  employed  to  weigh  and  inspect  hay,  grain,  and  coal.  Penalty 
^  buying  or  selling  by  false  weights  or  measures,  $10,  recoverable  by 
!Wy  injured.  The  law  is  reported  to  be  strictly  enforced  throughout 
*e  State.  ^ 

Nebraska. — Any  one  who  knowingly  uses  false  weights  and  meas- 
^^  is  liable  to  a  fine  of  not  less  than  $5  nor  more  than  $25,  and  is 
^  liable  in  double  the  amount  of  damages  sustained  by  the  injure<l 
^Wy.  The  fines  recovered  in  sncrh  cases  are  appropriated  to  the  rise 
'f  common  schools. 

California. — The  secretary  or  State  is,  ex-officio,  State  sealer,  and 

J^ks  of  county  courts  act  as  county  sealers.    The  latter  must  verify 

^eir  standards   once  in  five  years.    Fees,  for  marking  and  sealing 

*Qam,  75  cents;  weights,  each,  25  cents:   liquid  and  dry  measures, 

15  A 
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one   galloD,  40   cents;  less   than   one  gallon,  20  cents.    An 
injured  or  defranded  by  the  nse  of  false  weights  or  measnr 
cover  five-fold  damages.    The  use  of  false  weights  or  mea^nr 
be  deemed  a  misdemeanor,  and,  upon  conviction,  the  of      ii 
may  be  fined  in  any  sum  not  exceeding  $100.    All  oommodn; 
heaped  measure  must  be  heaped  in  the  form  of  a  cone,  as  h 
articles  measured  will  admit.  By  custx)m,  almost  everything  j* 
of  agricultural  products  is  sold  by  weight. 

Oeegon. — The  State  treasurer  acts  as  State  sealer.  The  be 
and  its  parts  is  made  the  standard  measure  for  charcoal,  ft 
other  commodities  sold  by  heaped  measure.  For  using  false  w 
measures,  or  for  stamping  false  tare  upon  casks  or  packages, 
alty  is  imprisonment  in  the  county  jail  for  not  less  than  on 
nor  more  than  one  year,  or  fine  of  not  less  that  $50  nor  more  tl 

District  of  Columbia. — The  fees  for  testing  scale-beams, 
and  measures,  are  for  each  10  cents ;  double  fees  if  rectified,  b 
sealed  at  any  other  place  than  the  office  of  the  sealer.    The  seai 
penalty  of  $20  for  neglect,  is  required  at  least  once  in  six 
enter  every  store,  shoj)^  market,  or  other  place  where  goods 
and  examine  scales,  weights,  and  measures.    If  any  are  found 
sealed,  or  in  any  way  false,  they  may  be  seized,  and  the  owm 
^ect  to  a  fine  of  $1  for  each  weight  or  measure  ascertained  I 
m  accordance  with  the  proper  standards.    Any  person  rbfusin 
duce  his  scales,  weights,  or  measures  for  inspection  is  liable  U 
not  less  than  $1  nor  more  than  $10.    For  selling  by  false  beams, 
and  measures,  the  fine  is  $1  for  each  offense.    Steelyards  not 
ing  to  standard  may  be  seized,  the  owner  also  incurring  a  i 
$2.    All  hay  and  platform  scales  must  be  adjusted  twice  in 
Fees,  for  ten  tons,  $2 ;  for  each  additional  ton,  25  cents.    An 
and  measures  seized  for  non-conformity  to  standards  may  be 
and  returned  to  owners.    Spring-balance  scales  must  be  testec 
every  three  months,  a  card  to  be  attached,  or  to  be  near  at  ban 
ing  the  examination.    Penalty  for  non-compliance,  $10 ;  half 
former.    Persons  offering  to  sell  by  dry  measures  not  conf 
standards  are  liable  to  a  fine  of  not  less  than  $3  nor  more 
The  law  is  very  strict  in  regard  to  the  regulation  of  the  sc£^eS| 
and  measures  of  the  public  markets. 

The  following  tabular  statement  will  show  the  weights  of 
articles  in  the  different  States  in  the  Union,  as. they  obtain  ) 
usage :  • 
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CURRENT  FACTS  IN  AGRICULTURE. 

FEUTILIZEBS. 

Improvident  icaste  of  mamires, — Professor  Orton,  assistant  State  ge- 
ologist of  Ohio,  after  remai^king  ou  the  futility  of  endeavoring  to  leco- 
perate  by  means  of  clover  alone  a  soil  subjected  to  continuous  croppinj^ 
says  that  fertilizing  material,  both  of  the  barn-yard  and  frotn  other 
sources,  continues  to  be  wasted  in  the  most  reckless  manner.  In  Spring- 
Held  and  its  immediate  vicinity  10,000  cords  of  wood  are  burned  anna- 
ally  in  the  manufdcture  of  lime,  and  at  other  places  great  quantities. 
The  ashes,  mixed  with  lime  refuse,  can  generally  be  had  for  the  hauling, 
yet  not  one  bushel  in  a  thousand  is  applied  on  the  farm ;  instead  of  thu, 
the  material  is  turned  on  vacant  ground,  or  used  for  road-beds,  or  carted 
into  the  streams.  Again,  thousands  of  tons  of  bones  are  annually  availa- 
ble for  fertilizing  purposes  in  Southwestern  Ohio,  but  there  is  not  a 
single  establishment  for  their  preparation  in  that  region. 

FiMication  of  chemical  analyses. — The  council  of  the  Koyal  Agricd- 
tural  Society  of  England  state  that  the  quarterly  reports  of  Dr.  VodckfiT) 
the  consulting  chemist,  giving  analyses  of  manures  and  feeding-atnfi. 
with  names  of  the  venders,  arc  regularly  published  in  the  agricaltnnl 
journals  as  well  as  in  the  journal  of  the  society,  and  that  this  pubHea- 
tion  is  found  to  serve  a  very  excellent  purpose,  notwithstanding  80D6 
dissatisfaction  ou  the  part  of  dealers  whose  articles  have  been  analyzed. 
Dr.  Voelcker  states  that,  of  the  thirty-two  samples  of  bone-dust  analyied 
from  December,  1869,  to  December,  1870,  not  one  was  adulterated, 
which  showed  that  the  unsparing  publication  of  the  names  and  ad- 
dresses of  dealers  in  adulterated  bone-dust  had  had  a  salutary  efibct 
He  reports  a  largo  adulteration  in  samples  of  feeding-cake. 

Analyses  of  fertilizers, — Dr.  J.  R.  Nichols,  of  MassachosettSi  while 
strongly  advocating  attention  to  special  fertilizers,  advises  farmers  to 
ascertain  the  actual  values  of  fertilizers  offered  for  sale,  as  indicated  by 
the  accompanying  statements  of  analyses.    In  illustration  of  the  neces- 
sity of  this  pre<iaution,  he  states  that,  in  the  case  of  a  certain  New  Hamp- 
shire article  obtained  from  grinding  silicious  rock,  and  recently  pat  on 
the  market  at  a  high  price,  one  item  of  the  analysis  published  by  the  pro- 
prietors was  *'  30  per  cent,  of  silica  "  or  sand.  Another  article  of  somewhat 
similar  character  was  represented  to  contain  abqiit  91  per  cent,  of  ailica^ 
and  on  this  Dr.  Nichols  jocosely  remarks  that  he  has  material  on  his  own 
farm  containing  93  per  cent,  of  silica,  which  he  is  ready  to  supply  toaU 
comers  at  25  cents  per  horse-load,  and  that  he  has  found  it  to  be  exoeileDt 
for  application  on  swampy  lands.    In  another  case,  a  dealer  has  ofifend 
a  compound  i)riced  at  $27  per  ton,  with  a  statement  of  analysis  repre- 
senting percentages  of  "aqua  and  organic  matter,''  oxide  of  calcnuB 
and  sulphuric  acid,  the  statement  amounting  practically  to  thi8,name|f: 
That  every  100  pounds  of  the  fertilizer  contains  10  pounds  of  mwrt 
muck,  45  pounds   of  gypsum  or  plaster,  22  pounds  of  salt,  and  16 
pounds  of  carbonate  and  phosphate  of  lime;  the  first  cost  Qf  one  ton, 
or  2,000  pounds  of  the  fertilizer,  being  about  89.60. 
.  Value  of  wood-ashes, — Dr.  Nichols  places  the  commercial  value  of « 
bushel  or  50  pounds  of  mixed,  unleached  ashes  of  oak,  pine,  hickoiyf 
birch,  and  maple  at  39  cents,  and  of  a  bushel  of  leached  ashes  at  9  Gent& 
As  regards  their  value  for  ap])lication  on  the  land,  he  finds  by  hisoVB 
experience  that,  when  applied  judiciously,  according  to  the  requirements 
of  the  soil,  crops,  &c.,  the  unleached  ashes  will  in  most  seasons  letnm 
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le  iu  product  of  GO  cents  to  70  cents  per  bushel  tbo  tirst  year,  and 
lie  leacbed  ashes  will  return  15  cents  to  20  cents  per  bushel  the  first 
their  influence  on  the  soil  continuing  for  a  long  time.  He  cautions 
Lasers  against  the  gross  frauds  sometimes  practiced  when  ashes  are 
n  large  quantity.    A  sample  of  dry  ashes,  alleged  to  be  ^m  wood, 

Id  as  such,  had  been  brought  to  him,  when  analysis  proved  them 
atain  over  50  per  cent,  of  coal-ashes.  Again,  a  friend  of  his  had 
lased  a  schooner  load  of  ashes  brought  from  an  eastern  port,  payinfg 
Qts  per  bushel ;  they  proved  to  be  worth  only  5  cents  per  bushel, 
>arth  part  being  a  mixture  of  coal  and  wood  ashes,  the  rest  mme, 

&c. 

^ge  outlays  for  manures, — Tobacco  growers  at  East  Whately,  Mas- 
Lsetts,  during  the  present  yeaf  have  shipped  very  large  quantities  of 
3  manure,  by  railroad,  from  Middlebury  and  Moutpelier,  and  other 
s  in  Vermont,  in  some  cases  a  distance  of  one  hundred  and  fifty 
.  The  manure  from  the  two  former  places  cost  $13  per  cord,  de- 
A  on  the  field  at  East  Whately,  the  cost  of  freight  being  $36  and 
•er  car  load.  Considerable  amounts  were  also  received  from  White- 
New  York,  and  points  in  Massachusetts.  During  the  spring,  from 
00  to  $25,000  were  paid  out  in  that  neighborhood  for  guano,  phos- 
5,  plaster,  lime,  &c. 

y  street  stceepings. — A  chemical  analysis  of  street-dust  obtained  at 
ent  points  in  Boston  showed  it  to  be  practically  worthless  for 
ire.  The  experience  of  gardeners  near  New-York  gives  similar 
Qony  in  respect  to  the  street  dust  of  that  city. 
itheni  trade  in  fertilizers. — Dr.  Means,  inspector  of  fertilizers  in 
gia,  estimates  that  the  people  of  that  State  annually  pay  ten  mil- 
of  dollars  for  fertilizers,  mostly  to  parties  out  of  the  State. 

CORN. 

st  of  raising  corn, — Dr.  George  D.  Pearcy,  of  Knightstown,  In- 
I,  reports  a  crop  of  corn  made  in  1870  on  20  acres  of  deep,  dark, 
ial  soil,  well  drained  and  deeply  tilled,  which,  without  manure, 
ed  GO  bushels  per  acre,  amounting  to  1,200  bushels,  worth  50 
per  bushel.  Adding  $20  for  value  of  pasturage  after  taking  off 
orn,  the  total  receipts  were  $620.  The  expense  account  was  as 
vs:  Plowing,  ten  days'  work,  $30 ;  harrowing,  three  days,  $9 ;  three 
els  of  seed  com,  $2.25 ;  drilling  in  corn,  three  days,  $4.50 ;  rolling 
planting,  three  days,  $9;  replanting,  two  days,  $2;  plowing,  four 
$,  five  days'  work  at  each  time,  at  $1.50  per  day,  $30 ;  husking  and 
ting,  $40 ;  interest  on  land,  $120 ;  making  the  total  expense  $246.75, 
ry  nearly  20  3-5  cents  per  bushel,  and  leaving  a  profit  of  $373.25. 
8.66  per  acre.  Wheat  was  then  sown  on  the  same  ground,  ana 
har\'ested  July  5  and  6,  1871,  yielding  400  bushels,  worth  $1.50 
msh^l.  Allowing  one  half  for  cultivation,  the  crop  netted  $300, 
ng  a  total  profit  of  $673.25  on  corn  and  wheat  for  fourteen  months, 
lally  two  years,)  an  average  of  $33.66  per  acre. 
'.  O.  Burras,  of  North  Fairfield,  Ohio,  cultivating  in  corn  an  area 
little  more  than  nine  acres  of  sandy  loam,  reports  the  cost  per  acre 
)ed,  cultivation,  and  harvesting  at  $13.83,  no  allowance  being  made 
lanure ;  interest  on  investment  iu  land,  $4.67 ;  taxes  and  wear  of 
,  39  cents — total  expense  per  acre,  $18.89,  showing,  with  a  crop  of 
bushels  j>ev  acre,  a  cost  of  22J  cents  per  bushel.  The  corn  was 
h  47^  cents  per  bushel,  and,  including  fodder  and  pumpkins,  the 
t  per  acre  was  $31.29.  Recent  statements  by  Mr.  J.  C.  Burroughs,  of 
ois,  show,  for  twenty  acres,  27  cents  per  bushel  aa  the  cost  of  raising 
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corn ;  by  Mr.  J.  P.  Thomas,  of  Cbestor  County,  Pennsylvania,  25J  oentB 
per  bushel  upon  a  yield  of  90  bushels  of  shelled  com  per  acre,  wiihoat 
allowance  for  manure ;  by  Mr.  L.  M.  llogers,  of  Oneida  Lake,  New  York, 
for  a  crop  of  50  bushels  on  one  acre,  a  cost  of  $22.50,  including  rent  of 
land,  mal#if <?  a  cost  of  45  cents  per  bushel.  Profit,  at  a  price  of  85  cents 
per  bushel,  $20  per  acre. 

Variation  iw  yearly  averages. — In  the  Maumeo  Valley,  in  the  norft- 
western  part  of  Ohio,  the  average  yield  of  corn  per  acre,  in  1868,  TO 
30.22  bushels ;  in  1809, 17.57  bushels ;  in  1870,  30.05  bushels. 

LIVE  STOCK. 

Improved  sioclccars. — The  first  train  of  "palace"  stock  cars  from  the 
West  to  the  East  passed  over  the  Pennsylvania  liailroad  and  its  western 
connections  about  the  1st  of  May,  and  consisted  of  eleven  cars,  contaiD*. 
ing  172  head  of  cattle.  The  cars  are  arranged  for  sixteen  head  eaflh, 
with  separate  stalls  connected  by  gates,  and  bedded  with  shaviDgSi 
The  cars  are  so  constructed  that  the  cattle  can  be  fed  and  watered 
during  the  transit  without  unshipping.  Ninety-six  honrs  from  Saint 
Louis  to  New  York  is  stated  to  be  the  time  attainable  by  stock  tnune  of 
this  des(Ti])tion.  Under  the  old  an'angements  ten  days  were  often  con- 
sumed in  making  the  trip ;  and  the  discomfort  to  cattle  and  the  shrink- 
age in  their  weight  were  serious. 

Sale  of.  Berl'shire  hops. — A  company  of  gentlemen  residing  in  Scott 
County,  Kentucky,  known  as  the  Scott  County  Importing  Company. 
some  tiuie  ago  sent  an  agent  to  England,  who  purchased  a  number  of 
the  finest  Berkshire  hogs  to  be  found  in  the  best  herds  of  that  coontiy. 
The  sale  of  this  stock  took  place  July  13,  at  the  fann  of  Mr.  Barbee, 
near  Georgetown,  and  attracted  a  large  attendance.  Eighteen  aDimals 
were  sold  at  an  average  of  $171  t^ach.  One  sow  sold  for  $510,  another 
for  $3;53,  and  another  for  $300.  The  lowest  figures  for  a  sow  were  $63. 
The  highest  price  for  a  boar  was  $100,  and  the  lowest  $80. 

Improvement  of  IJngli^sh  beef  stock. — In  the  Massachusetts  agricoltural 
report  for  1870  is  a  statement,  foun<led  upon  a  Parliamentary  report^of 
the  average  weight  of  beef-cattle  at  Smithfield  market,  England,  at  the 
periods  named:  1732,  370  pounds;  1795,  462  pounds;  1825,  056  poimd& 
with  a  gain  of  about  one  year  in  the  preparation  for  market,  the  aaimu 
being  consitlered  ripe  for  the  butcher  at  four  years  of  age  iustdbdof 
five. 

Losses  by  disease  in  England. — According  to  tabular  estimates  appw- 
ing  in  Morton's  Almanac,  the  loss  from  lung  disease,  and  foot  and  mooA 
disease,  among  cattle  in  England,  for  the  lastthirty  years,  has  amoiuited 
to  5,549,780  h(»ad,  valued  at  $418,084,270. 

Abortion  in  France. — Recent  French  veterinary  statements  are  to  the 
effect  that  k\  France  14  [)er  cent,  of  the  cows  slip  their  calves^  impcffted 
and  hnaeclimated  stock  being  most  subject  to  abortion.  • 

Premium-  hogs. — At  the  exposition  of  swine  at  Chicago,  Illin(ri8y  in 
September,  the  following  prizes  were  taken  for  best  displays  of  hogsof 
one  breed,  the  number  in  each  case  being  not  less  than  ton  uormOTe 


THE  DAIEY. 

An  Iowa  milk  /arwj.— The  farm  of  William  Patrick,  near  Des  Moineci^ 
Iowa,  consists  of  235  acres  of  [)rairie  and  timber  land,  and  is  chieAr 
devoted  to  the  business  of  supplying  milk  to  the  citizens  of  Des  MoineiSi 
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Mr.  Patiick  milks  from  forty  to  forty^five  cows,  aud  delivers  ouce  a  day 
in  winter  and  twice  a  day  in  sammer,  sefiing  also  a  few  pounds  of  bat- 
ter daily.  Id  winter  lie  feeds  to  each  cow  twelve  qoarts  of  bran  and 
shorts,  mixed,  per  day,  with  a  sufficiency  of  good  prairie-hay ;  in  the 

tnmer  twelve  quarts  of  bran  per  day,  in  addition  to  pasture.  The 
nse  of  feediug  in  winter  is  20  cents  per  head  dally.  Mi  account 
Kept  in  January  and  February,  1870,  of  the  gross  receipts  |>er  head 
arave  an  exhibit  of  $14.50  for  the  former  month  and  $12.50  for  the  latter, 
3ot  including  a  liberal  supply  of  milk  and  butter  for  the  family.  Mr. 
Patrick's  herd  is  chiefly  formed  by  selection  from  common  stock,  and 
lis  ex|)erieuce  is  that  a  good  milch  cow,  worth  $100,  will  pay  for  her 

if  and  keep  in  one  year.  The  building  in  which  the  cows  are  fed  and 
nilked  is  80  feet  by  3G.    The  cows  are  secured  in  their  places  by  con- 

ling  their  heads  with  sliding  stanchions.  Inclined  floors  carry  the 
iroppiugs  into  conductors,  which  extend  the  whole  length  of  the  build- 

r.  Cows  failing  to  show  a  good  yield  of  milk  are  fattened  for  the 
cher,  the  selections  from  the  herd  for  such  purpose  averaging  ten 
cent  yearly.    Five  hands  are  employed  on  the  farm,  and,  in  addition 

dairy  operations,  a  considerable  business  is  done  in  raising  beeves 

td  hogs. 

Adulterated  milk. — A  man  named  Whipple,  of  Shrewsbury,  Massa- 

itts,  was  recently  arresteil  for  manufacturing  and  selling  adulterated 

c,  having  carried  on  the  business  for  some  time.    He  had  fitted  up  a 

mom  in  Worcester  with  a  tank  of  180  gallons  in  capacity,  which  he 

led  with  milk,  combined  with  a  mixture  of  bnmed  molasses,  chalk, 

It,  and  water,  in  the  proportion  of  40  gallons  of  the  molasses  mixture 

140  gallons  of  milk.    The  whole  was  then  sold  as  pure  country  milk. 

Bwiss  dairymen  in  Ca^//brwia.— San  Francisco  papers  state  that  there 
■re  nearly  six  hundred  Swiss  engaged  in  dairying  in  Marion  County, 
and  tliat  as  a  general  rule  they  commenced  poor,  but  have  made  large 
profits. 

FRUIT,  ETC. 

Orapes  and  tcine  in  Iowa. — ^In  1870,  Des  Moines  County,  Southeastern 
Iowa,  contained  sixty  vineyanls,  aggregating  250  acres,  averaging  1,200 
vines  to  the  acre,  and  showing  a  total  of  300,000  vines.  Of  these  about 
(Miehalf  were  Concord,  the  remainder  being  Catawbas  and  a  few  other 
rarieties.  The  product  of  grapes  averaged  three  pounds  to  the  vine, 
imountiug  to  900,000  pounds.  The  estimated  yield  from  40  acres  in 
^rdens  swelled  the  total  of  grapes  to  1,100,000  pounds.  Of  these 
100,000  i>ounds  were  manufactured  into  wine,  making  30,000  gallons, 
K'ortli,  at  $1.35  per  gallon,  $40,500;  700,000  |)ouuds  were  marketed  as 
ruit,  bringing,  at  6  cents  |)er  pound,  $42,000 ;  the  united  value  of  the 
j^rapes  and  wine  being  $82,500. 

in  Scott  County,  in  the  eastern  part  of  the  State,  Mr.  George  L. 
Davenport's  Clirton  vineyard  had  0,000  bearing  vines,  and  turned  out 
J,000  gallons  of  wine.  At  Black  Hawk  vineyards,  owned  by  Messrs. 
L,  J.  F.  Schmidt,  9,000  gallons  of  wine  were  made,  consuming  over 
100,000  [)ounds  of  grapes. 

Orape  product  of  Ohio. — The  statistical  report  of  the  secretary  of 

Lte  of  Ohio  shows  that  the  grape  crop  of  that  State  for  1870  was 
10,853,710  pounds,  being  nearly  equal  to  the  total  of  the  five  previous 
j'ears. 

Wine  in  Southeastern  Michigan. — Mr.  Thomas  Whelpley,  of  Monroe, 
Michigan,  in  a  recent  letter  to  the  Department,  says:  ^^The  mouth  of  the 
nver  Raisin,  th^  day,  rivals  the  famous  Rhine  in  Germany  in  richness 
and  luxuriance  of  vintage.     The  six  miles  square,  including  the  city  of 
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Monroe,  tunied  out  Isist  year  ^G,000  gallons  of  wine  that  is  actually  dis- 
placing tbo  German  Bliine  wine  in  our  midst,  and  the  vintage  of  this 
year  promises  to  be  double  that  of  last.'^ 

Preservation  of  grapes, — In  the  process  introduced  by  M.  Tremellat,of . 
Marseilles,  and  used  on  a  large  scale  in  Paris  and  elsewhere,  bunches  of 
grapes  are  cut  in  such  a  manner  as  to  leave  with  them  a  considerable 
I)ortion  of  the  adjacent  woody  part  of  the  vine,  and  are  then  suspraded 
over  a  vessel  filled  with  water,  so  that  while  hanging  near  the  snrfiiceof 
the  water  the  ends  of  the  stems  are  immersed.  As  the  moisture  en^x)- 
rates  from  the  grapes,  it  is  restored  by  capillary  absorption  through  the 
stem,  and  no  change  takes  place.  By  this  method  grapes  are  kept  ttm 
one  year  over  into  another,  as  fresh  and  fair  as  at  the  moment  of  gafli- 
eriug. 

Reduction  in  prices  of  grapes, — At  a  late  horticultural  discussion  at 
Saint  Louis,  Missouri,  Dr.  Spaulding  said  that  first-class  grapes  we» 
then  selling  at  wholesale  for  3.}  cents  per  i)ound,  making  a  loss  to  the 
producer.  Fifteen  years  ago,  he  had  said  at  a  meeting  of  a  horticolto- 
ral  society  in  the  same  city,  that  gi^apes,  then  selling  at  25  cents  per 
pound,  would  within  twenty  years  bo  sold  at  5  cents,  and  his  assertum 
was  laughed  at. 

Prices  of  fine  pears. — At  a  meeting  of  the  Western  New  York  Hor- 
ticultural Society,  in  the  early  part  of  the  year,  Mr.  J.  H.  Babcock  stated 
that  a  neighbor  had  sold  Anjou  pears  for  two  years  at  820  i)er  band; 
they  were  bought  by  men  in  Boston,  and  were  resold  in  that  city  at  |34 
per  barrel.  He  did  not  know  at  what  price  they  were  retailed.  Mr.  T. 
G.  Yeomans,of  Walworth,  said  that  his  Duchesse  d'Angouleraes  did  not 
do  as  well  as  usual  the  past  season,  and  sold  as  low  as  $20  and  (22  per 
barrel.  Mr.  Oliver  Ohapin  stated  that  he  had  sold  his  Bartletts  at  an 
average  of  80  per  barrel,  and  that  a  neighbor  selected  a  barrel  of  Bart- 
letts I'rom  a  large  crop,  sold  it  at  850,  and  they  were  afterward  retailed 
at  81  each. 

Peach  baslets  i7i  Southwestern  Michigan, — At  Benton  Harbor,  by  one 
firm,  300,000  peach  baskets  were  manufactured,  and  60,000  by  another; 
ixt  Saint  Joseph,  160,000  were  made;  at.Dowagiac,  150,000;  at  another 
point,  80,000 ;  there  were  also  other  large  numbers  manufactured  in  dif- 
ferent localities,  of  which  no  account  is  presented. 

Receipts  of  peaches  in  Neic  York. — It  is  stated  that  during  the  week 
ending  August  12,  1871,  the  New  Jersey  Railroad  alone  brought  into 
New  York  City  100,000  baskets  of  peaches  daily,  employing  nine  train% 
IT  a  total  of  106  cars. 

3lackberry  culture  in  Ohio. — Mr.  N.  Ohmer,  of  Dayton,  Ohio,  in  a 
otter  of  November  27,  1871,  st^ites  that  he  has  three  acres  of  black- 
berries in  bearing,  and  from  these  obtains  a  net  profit  of  8250  per  aom 
le  grows  the  Wilson  and  the  Kittatinny,  but  prefers  the  latter,  and  hu* 
-nring  planted  Ave  acres  of  this  variety.  He  plants  at  distances  of  fiwr 
eet,  in  rows  eight  feet  apart,  training  to  a  No.  12  annealed  wire  attached 
^  posts  standing  three  feet  above  ground,  at  distances  of  thirty  ferf. 
"''  3ancs  are  cut  at  a  height  of  four  feet,  and  this  is  deemed  qaitB 
•ii-^rtant  in  order  to  insure  a  profitable  crop.  He  gives  thorough  brt 
•"nllow  culture  annually,  in  spring  and  early  summer;  never  at  a  late 

•  lOd  in  the  season. 

blackberries  in  Indiana. — During  the  season  of  1870,  Mr.  A.  B,  PeSS» 

^^rre  Haute,  Indiana,  obtained  70  bushels  of  Lawton  blackb^riesper 

J      '^^-n  three  acresj  paying  1^  cents  per  quart  for  picking,  and  market 

..r    ..     oj  ,^Tit5   )er'xuo''^-    His  gross  returns  amounted  to  8722.40y <ff 
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per  acre,  after  deducting  the  cost  of  picking.    His  expense  of 
3  did  not  exceed  810  for  the  three  acres. 

rotting  of  fruit. — According  to  Decaisne,  the  rotting  of  fruit  is 
3ed  by  two  microscopic  fungi,  which  develop  in  moist,  confined 
z,  Mucor  mucedo  and  Pervicillium  glaucum,  infinitely  minute  germs 
ich  are  continually  floating  in  the  atmosphere,  and  which  attack 
aspecially  any  injured  or  abraded  portion  of  the  surface.  If  the 
>©  wrapped  up  in  cotton,  or  with  soft  tissue  paper,  or,  still  better, 
vaxed  paper  or  tinfoil,  the  introduction  of  these  germs  will  be 
ited,  and  the  fruit  can  be  kept  for  a  long  time  without  any  appre- 
change. 

nge  trade  in  Calif  or  nia. — The  San  Francisco  Commercial  Herald 
that  in  1871  twenty  nine  vessels  arrived  at  that  port  from  Tahiti  with 
>00  oranges  and  106,000  cocoa-nuts,  and  600,000  oranges  were 
ed  from  Mexican  ports;  also  a  few  from  Hawaii.  There  were 
ed  from  Los  Angeles  County,  for  the  season  from  December  to 

1,535,000  oranges  and  228,000  lemons,  besides  pomegranates, 
f  walnuts,  &c. 

TREES  AND  TDDBEE. 

western  tree  nursery. — In  1869  the  ad-interim  committee  of  the 
8  State  Horticultural  Society  visited  the  nursery  of  R.  Douglas  & 
t  Waukegan,  Illinois,  and  reported  that  they  found  there  15JD00,000 
•eens  and  European  larches.  At  a  meeting  of  the  Eastern 
Borticultural  Society,  in  June  of  the  following  year,  Mr.  Pouglas, 
ly  to  inquiries  then  made,  estimated  the  number  of  evergreens 
uropean  larches,  two  to  three  years  old,  transplanted,  at  1,000,000; 
insplanted,  in  the  seed-bed,  one  and  two  years  old,  20,000,000. 
\oval  of  forests, — Mr.  J.  H.  Tice,  in  an  address  before  the  Missouri 
Horticultural  Society,  refers  the  increasing  aridity  of  a  large 
bordering  on  the  Mississippi  to  the  destruction  of  forests  and 
ation  of  prairies  along  tributiaries  of  that  great  river.  He  recapit- 
the  testimony  of  William  C.  Bryant,  who,  speaking  especially 
itern  Ohio,  says  that  it  is  a- common  observation  that  the  summers 
coming  drier  and  the  streams  smaller,  several  rivers  showing  a  con- 
blo  decrease  in  navigability  during  the  last  fifty  years.  The  sum- 
ire  hotter  and  the  winters  are  colder. 

Eucalyptus, — The  supposition  that  the  Australian  Eucalypti  and 
p  are  peculiarly  adapted  to  our  dry  western  plains  is  a  mistaken  one, 
regions  differ  greatly  in  conditions  of  season  from  the  actual 
it  of  the  Eucalypti^  the  Australian  growing  season  being  quite 
Ithough  followed  by  a  dry  term.  Finally,  these  trees  are  unable 
ist  any  considerable  frosts,  and  do  not  flourish  east  of  the  Pacific 
regions. 

her  for  naval  purposes. — The  secretary  of  the  Iowa  Board  of 
alture  states,  that  within  a  few  months  one  man  alone  has  con- 
d  to  furnish  the  British  government  with  5,000,000  cubic  feet  of 
oak,  which  will  be  cut  from  forests  within  fifty  miles  of  Cairo, 
s. 

)  of  trees  in  Indiana. — John  T.  Matlock,  of  Danville,  Indiana,  re- 
sold one  hundred  trees,  chiefly  poplars,  to  a  lumberman  of  that 
for  82,450,  averaging  $24.50  each. 

ors  in  pruning. — Mr.  D.  W.  Adams,  secretary  of.  the  Iowa  State  Hor- 
iral  Society,  expresses  the  opinion  that  in  Northern  Iowa  more 
lave  been  destroyed  by  improper  pruning  than  by  the  inclemency 
Iter.    Hegional  peculiarities  must  govern  the  treatment  of  trees. 
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In  a  country  of  liumid  climate,  having  mild  wintei-s,  the  top  of  the  tree 
should  bo  ko]>t  open,  to  let  in  sunlight  and  rain.  In  Northern  lova, 
a  region  of  great  extremes  of  heat  and  cold,  and  searching  winds,  the 
tree  should  retain  its  natural  defense  of  a  close  growth  of  wood  aud 
leaves. 

HISCELLANEOUfi. 

Results  of  aftriciiUural  investigation. — When,  from  183GtolS40,  Hraiy 
Colman  (at  a  later  date  widely  known  by  his  work  on  European  agri- 
culture) was  employed  by  the  Massachusetts  authorities  in  making  an 
agricultural  survey  of  that  State,  considerable  doubt  was  expressed  by 
many  of  the  people  as  to  tbe  practical  value  of  his  undertaking,  audit 
was  at  la^t  suspended  lor  want  of  an  appropriation  by  the  legislataKi 
In  his  last  rei)ort  Mr.  Colnian  showed  that  the  expense  to  the  |Hwple 
had  averaged  about  oue  cent  lor  each  inhabiUiut  of  MassachoaettB, 
while  one  of  its  best-intbrmed  citizens  claimed  tbat  the  survey  bad 
already  repaid  thirty-fold  its  cost  in  the  improved  agriculture  of  the 
State. 

Indian  Department  of  Agriculture. — A  department  of  agriculture,  rev- 
enue, and  coninicree  has  been  created  in  British  India,  to  Uike  official 
cognizance  of  the  i'oUowing  subjects:  Land  revenue  and  settlemeuts; 
advances  for  works  of  agricultural  improvement;  agriculturaJ  aud  h(ff- 
ticulture;  iibers  and  silk;  studs  and  cattle-breeding;  cattle  dijieaae; 
forestry;  meteorology;  commerce  and  trade;  customs,  sea  and  inland; 
opium;  salt;  excise;  stamps;  minerals  and  geological  survey;  flah- 
eries;  industrial  arts ;  museums;  exhibitions;  statistics;  gazetteera: 
weights  aud  measures;  census;  surveys,  revenue,  topogniphical,  and 
trigonometrical. 

Wasteful  management. — A  corresiK)udent  of  the  Southern  Cultivator 
concludes,  from  observations  made  during  travel  in  Northwestern 
Georgia,  that  quite  25  |>er  cent,  of  the  farm  products  of  that  region  are 
either  left  ungathered  or  are  wasted  when  gathered.  Corn  is  alloaredto 
stand  iive  or  six  weeks  after  it  is  tit  to  be  harvested;  bad  feiice»  admit 
the  depredations  of  stock;  the  corn  is  shucked  in  a  wasteful  faahioQ; 
there  is  a  deliciency  of  proper  storage  lor  harvested  crops,  and  com, 
wheat,  and  straw  are  destroyed  by  vermin.  In  addition  to  all  this,  the 
corn  is  fed  out  in  a  shiftless,  haphazard  way,  and  the  consequence  ia 
that  while  all  farm  products  command  good  prices,  the  producer  realixes 
a  small  net  |)i'olit. 

Impoverishment  of  soils. — Professor  Orton,  of  Ohio,  illustrating  the 
gradual  impoverisbment  of  the  soils  of  this  countrj',  gives  a  strikingex- 
am])le  in  the  case  of  Soutb  western  Ohio.  This  region,  originally  of  re- 
markable fertility,  now  has  large  areas  of  upland  where  the  soil,  pooacaa- 
ing  less  depth,  and  b(»ing  less  easily  worked  than  that  of  the  valleys,  baa 
so  far  deteriorated  that  the  average  product  of  wheat  is  less  than  W 
bushels  per  acre — an  unremunerative  crop.  A  fre^iuent  recurrence  of 
failure  in  staple  crops  is  mainly  attributed  to  this  depnnsiation  of  laod. 
The  largest  corn  tract  of  this  district  lies  at  the  mouth  of  the  Miami 
Eiver,  and  intelligentfarmers  who  haveresided  on  it  for  forty  yearsatate 
that  dui-ing  that  period  the  average  yield  of  com  ha«  fallen  from  75 
bushels  to  less  than  40  bushels  per  aiTC. 

Cost  of  raising  cotton. — ^I'he  average  of  three  estimati^s  by  IVIosaFa. 
]VI.  Pendleton,  of  Si)arta,  Georgiii,  and  T.  M.  Turner,  pats  the  coat 
producing  cotton  on  a  farm  of  500  acres,  woith  $8  per  acre, at  11^^  oeni 
per  pound.    The  cost  of  eight  mules,  at  $175  each,  and  the  neeeeaai 
Ikrm  implements,  are  reckoned  in  tlio  investment.    The  corrmt  ezpeir* 


m 
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x^count  includes  interest  ou  tlio  valae  of  tlie  land,  and  the  outlay  for 

K>r,  repairs,  insurance,  and  guano.    The  estimates  cover  both  the  ten- 

lut  or  8bare  system,  and  labor  tor  wages.    Com,  oats,  &c.,  are  supposed 

0  be  grown  on  the  place  iu  sufficient  quantity  for  feed,  nothing  being 
;old  but  the  lint  cotton,  the  area  kept  in  cotton  ranging  from  128  acres 
:o  150  acres,  with  a  production  of  200  pounds  of  lint  cotton  per  acre. 
This  estimate  is  stated  to  represent  fairly  the  cost  of  production  in  Han- 
cock County,  Georgia,  under  the  indicated  conditions. 

Alfalfa  in  Southern  California. — San  Bernardino  Valley,  California, 
>ver  fifty  miles  long  and  nearly  thirty  miles  wide,  and  is  fertilized  by 
lumerous  streams  which  How  trom  the  surrounding  mountain  ranges, 
[n  this  valley  the  alfalfa,  growing  perennially,  gives  eight  cuttings  per 
rear,  of  fine  quality,  though  extensive  fields  He  unmolested  year  after 
rear.  Immense  herds  of  cattle  are  fattened,  and  the  beef  is  superior  to 
iiatof  any  other  part  of  the  State,  while  the  hay  is  in  great  demand, 
uid  brings  an  ei^tra  price  in  the  market. 

Wheat  in  California, — Mr.  Rafael  Pinto,  of  Watson ville,  California, 
states  that  in  1871  he  raised  800  centals  of  xwheat  on  14^  acres — an 
iverage  of  92  bushels  per  acre — and  that  many  acres  in  Pajaro  Valley 
jave  a  much  larger  yield.  Two  acres,  cultivated  by  Mr.  Daniel  Tuttle, 
rf  Watsonville,  produced  12,3G0  pounds  English  club  wheatj  or  103 
shels  per  acre,  which  was  sold  on  the  ground,  without  sacks,  at  2i 
lis  per  pound,  returning  $154.50  per  acre. 

Productiveness  of  title  land. — The  San  Francisco  Commercial  Herald, 

an  account  of  a  wheat  crop  grown  at  TwichelFs  Island,  California, 

500  acres  of  partially  reclaimed  tule  land,  sUites  that  the  tule  was 

rned  over,  and  the  wheat  sown  in  the  ashes  and  trampled  in  by  sheep, 

ither  plow  nor  harrow  being  used  in  preparing  the  land.   An  average 

crop  of  20  sacks,  or  45  bushels  per  acre,  was  obtained,  the  total  amount- 

I  to  22,500  bushels,  worth  $30,000.    After  the  wheat  wa«  harvested, 

1  floodgates  were  oi>ened,  and  the  land  irrigated,  the  result  being 
buttt  a  volunteer  crop  was  obtained  sufficient  to  make  three  toiwof  good 
hay  i)er  acre,  and  worth  nearly  as  much  as  the  grain  crop. 

Tlic  transcontinental  tea  trade. — At  date  of  August  13, 1871,  thestaamer 
Japan  brought  irom  China  and  Japan  to  San  Francisco^  in  addition  to 
1,025  packages  of  silk  and  1,663  of  assorted  merchandise,  48,821  pack- 
ages of  teas,  being  much  the  largest  single  importation  of  teas  that  ever 
entered  an  American  port.  Of  this  quantity,  29,735  packages  were 
for  New  York,  2,092  for  Boston,  263  for  Philadelphia,  135  for  Cincin- 
Dati,  and  4,599  for  Chicago,  making  a  total  of  36,824  packages  for 
the  Atlantic  and  Western  markets.  The  San  Francisco  Commercial 
Herald  of  August  18  stated  that  30,000  tons  of  teas,  silks,  &c.,  were 
awaiting  shipment  to  America  from  Asiatic  ports,  at  the  time  of  the 
Bailing  of  the  Japan,  the  greater  part  of  which  would  probably  come  to 
Uiat  city. 

Adulteration  of  tea. — So  extensively  is  this  now  carried  on  in  China, 
that  Mr.  Medhurst,  the  British  consul  at  Shanghai,  recently  wrote  that  ' 
53,000  pounds  of  willow  leaves  were  In  course  of  manipulation  at  one 
port  alone,  to  be  mixed  with  tea  for  shipment,  at  the  ratio  of  from  10  to 
20  per  cent  The  trade  in  these  willow  leaves  (which  cost  about  4  cents 
a  pound)  is  openly  carried  on,  and  not  the  slightest  attempt  is  made  to 
disguise  the  object  for  which  they  are  prepareil. 

Accidental  prize  crops. — ^The  secretary  of  the  Ohio  State  Board  of 
Agricultnro  states  that  all  the  premiums  paid  by  the  State  society  up  to 
the  iireseut  time  have  been  on  accidental  crops.  Some  time  ago  Messrs. 
DeWitt  &  Co.,  manufacturers  of  reapers  and  mowers,  plaoed  at  the  dis- 
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posal  of  the  board  a,  reaping-macliiue  worth  8150,  to  be  awarded  to 
that  person  who  should  f^row  40  bushels^f  wheat  per  acre,  having  filed 
notice  at  the  time  of  sowing  the  wheat,  with  a  statement  of  the  method 
of  preparation  of  the  soil,  and  other  prescribed  particulars.  Some  pre- 
liminary statements  were  filed,  but  the  prize  was^never  taken. 

Wheat  in  South  Carolina.— ^It.  A.  M.  Latham,  of  Ashley  Barony, 
South  Carolina,  states  that,  on  7  acres  of  old  field,  he  plowed  9  iDches 
deep,  turning  under  a  luxuriant  crop  of  weeds,  and  sowed  one  bushel  of 
wheat  per  acre.  The  cro])  attained  about  5  feet  in  height,  yielding  367 
bushels  of  line  wheat,  or  52?-  bushels  per  acre. 

Wheat  supphj  of  Great  Britain. — Mr.  Lawes,  the  English  agricultural 
statistician,  estimates  that  Groat  Britain  will  require  for  the  year  end- 
ing September  1,  1872,  a  supply  of  wheat  from  foreign  sources  amonnt- 
ing  to  more  than  40,000,000  bushels. 

American  reapers  in  Hungary. — An  American  reaping  machine  won 
the  prize  in  the  competition  instituted  by  the  government  of  Central 
Hungary,  in  the  summer  of  the  current  year,  near  the  town  of  G^ya^ 
yos.  Between  thirty-five  and  forty  American  and  European  first  dass 
machines  were  entered,  and  the  i)rize — 100  ducats  and  a  golil  medal- 
was  awarded  after  several  trials.  The  requirements  embraced  adapta- 
tion to  the  heavy  grain  crops  of  the  country  in  combination  with  ea^ 
draught,  &c. 

Depth  for  planting  seed. — ^o  rules  of  universal  application  can  be 
given  as  to  the  proper  depth  at  which  seed  can  be  planted.  In  dry, 
sandy  soils,  situated  in  dry  climates,  a  deeper  covering  is  required  than 
would  be  judicious  under  opposite  conditions.  For  example,  it  has  been 
shown  that  peas  continue  longer  in  bearing  condition,  on  sandy  8oilH| 
when  sown  at  a  depth  of  six  inches  than  they  do  when  placed  nearer 
the  surface ;  and  it  is  said  that  tile  Indians  upon  the  table-lands  of  the 
Colorado  plant  corn  ten  to  twelve  inches  below  the  surface,  with  tiie 
best  results;  but,  if  planted  with  only  one  or  two  inches  of  covering  the 
(»rop  fails.  Seeds  also  vary  in  their  ability  to  penetrate  depths  in  soil 
in  germinating.  Ijeguminous  seeds,  and  some  of  the  largest  seeding 
gramineaj  can  be  planted  deeper  than  those  of  a  lighter  character. 

Injiuence  of  variations  of  temjyerature  on  plant  grmoth. — In  a  paper' 
lately  published  by  Koppen,  on  the  relation  of  conditions  of  heat  to  the 
jihenomena  of  growth  in  plants,  the  conclusion  is  reached  that  varia- 
tions of  temperature  are  in  all  cases  prejudicial  to  the  growth  of  the 
germ,  even  when  amounting  to  a  few  degrees  only,  the  germination  pro- 
ceeding more  rapidly  at  alow  but  uniform  temperature  than  at  a  higher 
one  subject  to  variation.  A  nearly  uniform  spring  temperatnre  with  a 
cloudy  sky,  is  indicated  as  more  favorable  to  rapid  development  of  vege- 
tation than  an  alternation  of  hot  days  and  cool  nights,  the  mean  tMi- 
perature  in  each  case  being  the  same. 

Absorbent  power  of  soils. — By  this  term,  when  used  in  agricaltnral 
practice,  is  generally  understood  that  peculiarity  of  the  soil  which  canM 
it,  while  acting  as  a  filter  for  solutions  received  on  its  surface,  to  seiie 
and  hold  the  plant  food  which  was  passing  in  these  solutions.  The  ab- 
sorbing power  of  the  soil  appears  to  bo  in  direct  proportion  to  its  ad- 
hesiveness; and  as  sandy  soils  possess  the  latter  quality  in  a  less  degree 
than  clays,  the  manures  applied  to  them  pass  oft'  more  readily,  to  the 
injury  of  vegetation.  This  fact  has  been  acted  upon  for  a  long  tinj^ 
since  it  is  the  pmctice  to  apply  a  slight  but  oft  repeated  mauoring 
to  sandy  soils,  while  with  the  heavier  soils  the  reverse  may  be  the  caBOi 

Preventing  tJie  germination  of  potatoes  in  cellars, — ^Mnch  troable  is  exp^ 
rienced  by  farmers  and  others,  who  have  occasion  to  storo  potatoes  for  a 
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)  ible  length  of  time,  in  preventing  their  germination,  and  con- 

b  depreciation  in  value  as  food.    Experiments  prosecuted  in  Ger- 

diy  iiave  shown  that  this  can  be  accomplished  by  exposing  the  pota- 
jes  to  the  vapor  of  sulpbnroas  acid,  by  any  of  the  varioas  well-known 
M         and  a  large  mass  of  potatoes  can  be  treated  at  one  time.    This 

uc  J  if  not  entirely  effective  in  accomplishing  the  object,  wiU  retard 
r  iQify  the  sprpating  of  the  potato  to  such  an  extent  as  to  .render 
mjury  caused  thereby  very  slight.  The  flavor  of  the  potato  is  not 
uected  in  the  least  by  this  treatment,  nor  is  its  vitality  diminished; 
he  action  being  simply  to  retard  or  prevent  the  formation  and  growth 
f  the  eyes. 

Destroying  mold  in  cellars. — According  to   Dr.  Wiedehold,  fungus 

owths  in  cellars  may  be  combated  either  by  burning  sulphur  or  by 
•onring  two  parts  of  concentrated  sulphuric  acid  over  one  part  of  com- 
mon salt.  In  the  first  instailce,  sulphurous  acid  gas  is  produced ;  and 
ihe  second,  hydrochloric  acid,  by  means  of  which  the  fungi  are  de- 

oyed.  During  Mie  process  ail  openings  must  be  closed,  so  as  to  pre- 
ent  any  escaije  of  the  gas,  and  the  greatest  care  exercised  not  to  enter 
he  cellar  after  the  operation  until  it  has  been  thoroughly  ventilated. 

New  habits  of  insects, — Professor  C.  V.  Kiley,  the  Missouri  State  en- 
Qmologist,  in  his  report  for  1870,  illustrates  the  tendency  of  insects  to 
cqnire  new  habits  of  feeding,  by  the  fact  that  the  glassy- winged  soldier- 
ing, (Campyloneura  vitripennis^  Say,)  which  commonly  has  been  found 
different  kinds  of  oak,  appeared  in  large  numbers  in  the  vineyard  of 

.  C.  W.  Spaulding,  at  Rose  Hill,  Missouri,  in  September  of  that  year, 
aitting  great  destruction  among  the  leaf-hoppers,  a  class  of  insects 
ta^y  troublesome  to  grape-growers.  So  far  as  Mr.  Riley's  knowledge 
xtends,  this  "glassy  soldier-bug,^  occurring  sparingly  throughout  the 
ountry  in  the  native  timber,  has  been  found  only  in  cultivated  vine- 
ards  within  a  limited  district ;  but  there  is  a  strong  probability  that 
a  new  field  of  operation  will  become  greatly  enlarged. 

Loss  by  insect  ravages. — An  estimate  made  some  time  ago  by  the  presi- 

it  of  the  Missouri  State  Horticultural  Society  placed  the  annual  loss 
I  that  State  from  insect  depredations  at  $60,000,000. 

B^^elling  potato  btigs. — A  gentleman  near  Chicago  states  that,  taking 
nely  pulverized,  air-slaked  lime,  he  commences  in  the  morning  at  one 
nd  of  his  potato  field,  and  scatters  the  lime  over  a  section  about  ten 
xls  wide.  In  the  course  of  the  day  nearly  all  the  bugs  remove  further 
c     1  the  field,  and  so  on.  until  the  bugs  are  brought  on  a  small  area, 

len  they  are  destroyed  by  Paris  green  or  other  means. 

The  Faribault  Republican,  Minnesota,  states  that  a  gentleman  in  that 

ighborhood  cleared  his  potato-patch  of  bugs  by  means  of  starving 

3  hens  from  one  to  two  days,  when  they  began  to  consume  the  bugs, 
kiterward  continuing  to  follow  them  up. 

A  soda  lake. — Journalists  report  the  discovery  of  a  "  soda  lake,''  one 
knd  one-half  miles  in  circumference,  in  Wyoming  Territory,  a  mile  east 
)i  Independence  Rock,  and  sixty-five  miles  from  Rawlins,  on  the  Union 
Pacific  Railroad.  It  is  estimated  that  60,000  tons  of  ^al  soda  can  be 
nanufactured  frorq  its  waters  annually,  at  a  cost  of  not  more  than  $2 
)er  ton,  and  that  the  freight  to  the  railroad  would  be  about  $12  per  ton. 

Preserving  meat. — ^The  British  Medical  Journal  states  that  a  now  and 
ery  economical  method  of  preserving  meat  has  been  introduced  by  an 
ngineer  of  considerable  experience  in  hot  latitudes,  the  process  being 
hat  of  mechanical  dessication  by  pressing  the  juice  from  the  fiber, 
"he  juice  is  subjected  to  evaporation  in  vacuum,  and  both  the  meat  and 
he  juice  thus  treated  are  found  to  bo  very  rich  in  food  elements.   Biis 
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method  is  to  bo  practiced  ou  an  extensive  scale  at  the  Estancia  Koeva 
Alemania,  on  the  Kio  de  la  Plata. 

Importation  of  preserved  meat. — English  journals  state  that,  in  1870, 
the  imports  of  Australian  presorveil  meat  into  that  country  reached  tbe 
amount  of  £200,000,  against  about  j&80,000  in  1860,  and  £321  in  186^ 
\^hich  was  the  first  year  in  which  an^-  satisfactory  shipments  were  madet 

Increased  consumption  of  mutton. — Statements  of  Chicago  live  8t0(i 
men  go  to  show  th<'it  the  consumption  of  mutton  in  Chicago  and  vidnity 
is  increasing  in  a  greater  ratio  than  the  population. 

A  remunerative  exhibition. — More  than  £2,500  were  received  for  fees 
of  admission  to  the  exhibition  of  the  London  Horticultural  Society,  at 
Nottingham,  England,  from  June  27  to  July  1,  1871. 

Hedges  in  Iowa, — The  secretary  of  tlie  Iowa  Horticultural  Sociel; 
states  that  experience  has  fully  proved  that  the  Osage  orange  is  unrfr 
liable  as  a  durable  hedge,  north  of  Lurlington,  (40^  &'  north  latitude^) 
being  killed  down,  even  after  a  few  years  of  favorable  growth,  by  the 
violence  of  the  winters.  The  honey  locust  (Oleditschia  tri4icanikoi)  is 
recommended  in  its  place,  being  an  approved  hedge-plant,  liaidy  and 
well  adapted  to  northern  regions. 

Weather  prediction, — In  December,  1871,  in  consequence  of  a  buIIetiiL 
of  the  Signal  Service  Bureau,  stating  the  approach  of  a  violent  stonn^ 
Mr.  S.  C.  Hastings,  of  San  Francisco,  California,  telegraphed  to  his  son, 
in  charge  of  a  large  amount  of  stock  pastured  on  tule  laud  at  Hune 
Prairie,  to  remove  the  stock  at  once  to  the  high  land,  oir  aeoount  of  the 
impending  tempest.  The  order  was  obeyed,  and  a  short  time  after  the 
men  had  completed  the  removal,  the  Sacramento  broke  over  its  iMUikB 
and  flooded  the  land  to  the  depth  of  live  or  six  feet. 


RECENT  FARM  EXPERIMENTS. 

Two  purposes  are  sought  in  these  continued  collections  of  experi- 
mental statements,  purposes  differing  somewhat  in  character,  yet  tend- 
ing to  the  same  general  end :  first,  to  ]>roscnt  such  American  and  foidgn 
experimental  reports  received  at  this  Oflice  as  are  most  practically  vSi* 
able  to  American  agriculture ;  secondly,  to  give  examples  of  oxperimentfl 
by  individual  farmers.  This  latter  class  of  experiments,  though  not 
possessing  the  authority  of  costly  scieutiGc  tiials,  have  yet  a  camolative 
valucj  and  are  doing  much  to  eulighteu  and  improve  agrlcultoxal 
practice. 

There  has  been  a  marked  improvement  observable  during  two  or  three 
years  past  in  the  character  of  experiment<il  statements  appearing  in  the 
agricultural  publications  of  the  country,  and  a  growing  appreciation  of 
the  importance  of  such  trials,  a  juster  conception  of  the  best  methodeof 
conducting  them,  and  a  gi'cater  disposition  to  exactness  in  reporting 
results,  attendant  conditions  of  soil,  climate,  previous  management « 
the  field,  prices  of  labor,  manures,  and  products,  audall  other  details 
necessary  to  a  full  understanding  of  the  case. 

American  experimenters,  whether  distinctively  scientific  or  other- 
wise, need  especially  to  guard  against  too  great  dififusiou  of  effort.  In- 
vestigations should  be  concentrated  on  a  small  number  of  the  most  vital 
points  of  practice,  and  these  resc^arches  should  be  thoroughly  and  per 
sistently  pressed.  The  partial  failiuxis  of  the  |>ast  few  years  have  led  01 
to  appreciate  the  force  of  those  words  of  Dr.  Voelcker^  the  Eogliish  tfii^ 
cultural  scientist:  '< Experiments  should  be  made  as  simide  as  posaiW 
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he  great  fault  is  that  most  of  them  attempt  too  much.  Let  e:tperimentB 
3  made  to  embrace  as  few  points  as  possible,'' 

GOBN. 

J  intents  in  Southeastern  Pennsylvanicu — ^The  two  following  state- 
of  experiments  with  corn  have  been  forwarded  to  the  Department 
•oni  the  Brandywine  Farmers'  Club,  Chester  County,  Pennsylvania. 
Lr.  John  S.  Hope,  who  received  a  premium  from  the  club  for  the  best 
mr  acres  of  corn,  states  that  this  premium  piece  formed  part  of  a  field 
mtaining  about  twelve  acres  of  elevated  laud,  a  loam  of  great  natural 
frtility,  which  had  been  pastured  uninterruptedly  for  'more  than  forty 
sars  up  to  1860.  It  was  then  limed,  and  in  the  following  year  plowed 
>  the  depth  of  eight  inches,  and  planted  in  com,  making  a  large  yield. 
his  was  followed  by  the  usual  rotation  of  oats,  wheat,  and  grass ;  after 
bich  it  was  mowed  for  three  successive  years,  and  then  pastured  until 
le  Call  of  1870,  by  which  time  it  had  gained  a  heavy  sod  of  grass, 
t  April  1,  187\,  it  was  covered  with  a  light  coat  of  barn-yard  ma 
ore ;  it  was  plowed  May  1  seven  or  eight  inches  deep,  and  well  bar- 
>wecl ;  it  was  then  marked  for  hills  four  feet  apart  each  way,  and 
lanted  May  10  to  May  15  with  a  mixture  of  large  and  small  red  cob 
Durd  seed  varieties.  After  the  corn  came  up,  it  was  worked  three  or 
mr  times  with  the  cultivator  up  to  June  20,  when  it  was  thinned  to 
firee  stalks  in  the  hill.  It  was  cut  and  shocked  in  the  latter  part  of 
ptember,  and  cribbed  about  November  1.  Ten  acres  averaged  100 
shels  per  acre,  four  acres  of  this  area  reaching  about  120  bushels  each. 
IT.  Hope^s  experience  leads  him  to  the  conclusion  that  the  best  course 

0  obtain  the  largest  product  of  corn,  and  at  the  same  time  to  secure  the 

►rovemeut  of  the  land  at  a  comparatively  small  cost,  is  to  cover  the 

id  one  year  before  plowing  with  a  heavy  coat  of  barn-yard  manure, 

uowing  in  the  spring  just  before  planting,  and  at  the  last  working  of 

he  com  sowing  clover  seed.    In  the  fall  of  the  succeeding  year  plow 

lown  the  clover  for  wheat,  omitting  the  oats  rotation. 

The  second  statement  is  that  of  Mr.  Charles  L.  Cook,  to  whom  was 

kwarded  the  prize  for  the  best  one  acre  of  corn.    His  crop  of  1869  was 

om  followed  by  grass.    For  the  corn  crop  of  1871  the  land  was  dressed 

itly  with  barnyard  manure,  and  received  150  pounds  of  phosphate 

t  aere,  applied  by  drill,  and  also  $12  worth  of  ligaments  from  bones. 

K      >  benefit  was  derived  from  an  application  of  phosphate  made  two 

re  before.    The  com  was  planted  May  15,  at  distances  of  three  and 

feet  apart.    The  crop,  after  being  cultivated  four  times,  and  hoed  for 

last  working,  yielded  116  bushels  of  shelled  corn  per  acre. 

Superphospliate  and  aslies  on  corn. — The*  following  is  an  abstract  of  a 

\\    meut  made  by  J.  C.  and  R.  Jaques  to  the  Essex  County  (Massa- 

«tts)  Agricultural  Society :  One  acre  was  measured  off,  the  soil  a 

Kjit  loam,  which  had  not  been  in  corn  for  six  years  previous  to  the  time 

f  experiment.    It  was  plowed  late  in  the  fall,  and  a^ain  in  spring,  about 

jht  inches  deep,  and  nine  cords  of  manure  applied — five  cords  plowed 

1  and  four  hanowed  in.  Rows  were  marked  3J  feet  each  way,  and 
tiree  plots,  equal  in  conditions  of  soil  and  situation,  were  set  apart  for 
pecial  purposes  of  experiment.  Plot  1,  containing  eight  rows,  of  one 
undred  hills  each,  being  in  all  not  quite  one-quarter  of  an  acre,  re- 
eived  50  pounds  of  Bradley's  superphosphate  applied  in  the  hills,  one 
unce  in  each  hilL  Plot  2,  of  the  same  size,  received  no  other  applica- 
Ion  than  the  general  dressing  given  to  the  whole  acre.  Plot  ^  contain- 
Dg  six  rows,  of  one  hundred  hills  each,  received  ^\  bushels  of  wood-ashes, 
me-faalf  of  a  pint  being  put  in  each  hill.    The  planting  wa9  done  Maf 
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10.  The  entiro  aci^  yielded  100  bushels  of  shelled  com,  valued  at  8L10 
per  bushel,  making  $110,  besides  a  very  valuable  product  of  foddei; 
Plot  1,  reeeiviug  superphosphate  at  the  rate  of  222  pounds  per  acKi 
showed  a  gain  over  plot  2  of  10  bushels  of  com  to  the  acre,  the  ferffl- 
izer  thus  retumiug  a  value  of  5  cents  per  pound.  Plot  3,  receiving  ashes 
at  the  r«ate  of  28-|5^  bushels  per  acre,  gave  a  gain  over  plot  2  of  7{ 
busliels  of  corn  per  acre,  the  ashes  thus  returning  a  value  of  28  cqdJb 
per  bushel. 

Imtifficient  nutrttion, — The  following  illustrates  the  error  of  applyim; 
a  fertilizer  of  stimulating  character,  without  having  x^rovid^  a  soft 
cient  amount  of  nutritious  material  to  give  it  proper  support  in  forwaid- 
ing  thx)  crop.  A  farmer  in  Miilington,  Ma^achusetts,  states  that  tvo 
fields  in  his  neighborhood,  of  very  similar  character,  the  soil  a  warm 
sandy  loam,  had  both  been  severely  cropped  and  brought  into  a  low 
condition.  These  fields  were  well  plowed  and  laid  out  for  com.  One<rf 
them,  having  rather  the  thinnest  and  poorest  soil,  received  in  each  hill 
a  shovelful  of  compost  of  loam,  with  horse,  cow,  and  pig  manure  mixed, 
and  also  a  small  handful  of  ashes,  at  planting,  on  May  10.  In  the  other 
field  each  hill  received  a  handful  of  superphosphate — one-half  in  the 
bill  at  planting,  the  other  half  put  around  the  com  at  the  first  hoeiDgi 
The  product  of  the  first-mentioned  field  was  03  bushels  of  plump,  aoimd 
corn  to  the  acre.  On  the  other  field  the  corn  grew  finely  until  about  the 
time  it  was  well  set  for  ears,  when  it  began  to  turn  sickly,  showing  that 
the  strength  of  the  superphosphate  had  been  exhausted,  and,  thooj^ 
there  was  a  fair  amount  of  stover,  the  crop  proved  almost  a  fiiilare  m 
respect  of  grain.  ^ 

Comparison  of  varieties, — Professor  Daniells-s  report  of  experimenlB 
made  in  1871,  on  the  experimental  farm  of  the  University  of  Wiaoon- 
sin,  contains  the  following  table,  showing  the  results  obtained  in  atrial 
with  five  varieties  of  corn,  planted  May  12^  in  hills  marked  at  distancesof 
3^  feet  each  way,  with  three  grains  to  the  hill.  The  field  ha-d  a  sontheni 
exposure,  and  the  cultivation  was  similar  throughout.  In  stating  tixe 
yield,  75  pounds  of  ears,  weighed  at  the  time  of  drawing  the  com  from 
the  field,  are  taken  as  equal  to  a  bushel  of  merchantable  shelled  oohl 


Varieties. 


Enrly  Dent 

Duttoa 

Sauford 

Cherokee 

White  Australian 


Time  of  first  ripe  oars. 


Angnnt  r) ... 
Aii^st  11  .. 
Soptcml)er  5 
Au^iBt  23  . . 
dLajfUBt  17  . . 


Time  of  harvestiiig. 


Anfnist  S5  . . 
Aaj^Bt  S5  . . 
Soptomber .'» 
September  5 


ptfMn 


an 

ML  58 


In  another  experiment  seven  varieties  were  planted  May  IG,  in  liilb 
four  feet  by  four,  with  three  grains  to  the  hill,  on  a  steep  northern  expo- 
sure. The  following  is  the  yield  per  acre,  of  each  variety,  stated  in  the 
order  of  ripening:  •Early  Yellow  Pop,  harvested  July  15,  9.24  bushels ; 
Dutton,  August  26,31.53  bushels;  Blue  Australian,  August  27,36.43 
bushels;  White  Australian,  August  31,  44  bushels;  Pearl  Pop,  SeptoO- 
ber  15,  37.32  bushels;  Joint  Pop,  Sci)tenil)or  15, 14.62  bushels-;  Sanfori, 
Septei^ber  27,  32.23  bushels.  j\s  to  the  White  Australian,  pre-eminent 
for  productiveness  in  tlieso  expei  inieiits,  the  "  Transactions  of  the 
Agricultural  Society  of  Colorado  for  186S-'  states  that  this,  a  neff 
variety  of  Hint  corn,  was  brought  to  Colorado  from  Salt  Lake,  alxmttwo 
years  before,  and  that,  according  to  current  report,  it  originally  cawj 
from  Australiii,  and  is  ])eculiarly  adapted  to  high,  diy  climates.  Seed 
takeu  from  Colorado  to  Northern  Illinois,  in  1870,  ripened  iu  ninety-sS 
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Professor  Daniells  states  that  it  presents  tlie  indications  of  a  new 
',  its  cbaracteristicB  not  yet  fixed.  Some  of  it  is  eiglit-rowed,  and 
jwelvo-rowed.  It  is  a  very  soft  corn,  its  kernels  basking  mere 
tban  those  of  the  common  Yellow  Dent.  The  Bla^  Anstr^ian  is 
)d«ct  of  bluish  kernels  selected  &om  the  White  Anstralian. 
1  of  saving  seed. — Another  experiment  was  cootinaed  &om  ISCO, 
3h  year  seed  was  selected  irom  the  earliest  ripening  ears  of  Dent 
ler  sued  being  taken  in  the  ordinary  method,  at  time  of  hosk- 
Lneso  selections  of  seed  were  planted  in  1870,  on  adjacent  plots, 
)m  their  product  seed  was  selected,  as  before.  This  was  planted 
1, 1871,  on  two  adjacent  plots,  in  hills  three  feet  by  four  feet  apart^ 
^ins  to  the  hill.    The  following  is  a  representation  of  the  results: 


le  plants. — The  reports  of  the  Pennsylvania  Agricultnral  College 
for  1869  and  1870,  give  a  comparison  between  corn  grown  with 
ilk  for  each  foot  of  distance  in  the  row,  and  that  grown  with  three 
every  three  feet.    In  1869  the  method  of  single  plants  showed, 

central  farm,  a  gain  of  abont  10  bushels  of  ears  (of  35  pounds 
bnshel)  over  the  other  method,  and  on  the  western  mrm  a  gain  of 
i  bushels  per  acre.  In  1870  the  method  of  single  plants  ezhil)- 
1  the  eastern  farm,  a  loss  of  over  3  bushels  per  acre ;  on  the  cen- 
■m  a  gain  of  10^  bushels,  and  oa  the  western  farm  a  gain  of  IJ 
i  per  acre. 

nkage  of  corn. — At  the  experimental  farm  of  the  University  of 
isin,  in  the  autumn  of  1871,  characterized  as  a  dry  season,  100 
i  in  the  ear,  of  each  of  the  seven  varieties  of  corn  named  below,were 
it  liuskiug,  being  then  in  good  cribbinp  condition,  dry  euongh  to 
ive  hundred  bushels  to  be  stored  in  a  good  crib  withbut  risk  of 
f  or  molding,  and  the  whole  was  spread  upon  a  loft  and  there 

The  com  was  shelled  January  2  and  3, 1872,  being  then  in  good 
.ntablc  conditioo,  dry  enough  to  put  in  large  bins  without  conse- 
lauiage.  The  following  table  gives  the  weight  per  bnshel  of  com 
ear,  at  storing  and  shelling,  with  the  proportion  of  shelled 
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is  exhibit  Mr.  McAfee,  the  snperintendent  of  the  taxm^  remarks 
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that  the  Cherokee  variety  of  Dent  com  and  the  Sanford  variety  of  Flint 
make  the  poorest  show,  the  latter  losing  28  per  cent,  of  its  basked 
weight  in  moisture  and  cob.  Both  of  these  varieties,  recently  recom- 
mended as  early,  are  tliere  late,  and  the  Sanford  especially  gives  but  a 
moderate  yield. 

COTTON. 

Comparison  of  fertilizers, — The  editor  of  the  Southern  Farm  and  Home 
reports  an  experiment  made  in  1870,  near  Athens,  Georgia,  in  growing 
cotton  with  eleven  different  fertilizers,  at  a  cost  of  about  $  15  per  acre,  the 
application  being  made  in  the  furrow.  The  experimental  field  contained 
241  a^J'Gs.  The  seed  sown  was  the  Simpson  variety,  carefully  selected. 
The  fertilizers  employed  were:  Etiwan,  No.2;  Patapsco  guano ;  Schley^ 
Georgia  fertilizer;  Orichton's superphosphate ;  Merryman's ammouiated 
dissolved  bones;  Bri<::htwell  &  Bailey's;  Sardy's;  Colquitt  &  Ba^ 
planu^rs'  A  No.  1 ;  Ayer's  ammouiated  superphosphate;  a  mixtore  of 
one-third  Peruvian  guano,  one-third  dissolved  bone,  one-sixth  grooDd 
plaster,  and  one-sixth  salt,  manipulated  on  the  plantation ;  Zell's  ammo* 
niati'd  superphosphate;  and,  on  one-half  of  an  acre,  a  compost  of  150 
pounds  of  hen  manure,  50  pounds  of  plaster,  100  pounds  of  dissdved 
bone,  25  pounds  of  salt,  and  about  10  bushels  of  cotton-seed. 

One  plotof  nine-tenths  of  an  acre,  which  had  been  heavily  manured  in 
the  fall  of  1SG9  with  stable  manure  and  75  bushels  of  cotton  seed,  and 
which  in  1870  received  250  pounds  of  Colquitt's  Planters' A  No.  1,  yielded 
at  the  rate  of  3,171  pounds  of  seed  cotton  per  acre.  In  the  other  23} 
acres  the  fertilizers  giving  the  best  returns  were,  in  their  order  of  largest 
yield,  Colquitt's,  the  Peruvian  guano  mixture,  Peruvian  guano,  the  um 
manure  compost,  and  Schley's  fertilizer.  A  summary  of  results  for  the 
whole  field  shows  a  total  crop  of  27,397^  pounds  of  seed  cotton,  averag- 
ing l,122|  pounds  per  acre.  The  report  places  the  product  of  seed  co^ 
ton  i)er  acre  from  the  unfertilized  soil  at  not  over  400  [)ounds,  worth  4 
cents  per  pound,  and  the  cost  of  the  fertilizers  at  $15  per  acre,  showing 
again  in  money  value  resulting  from  the  fertilizing  applications  amoon^ 
ing  U)  *33J>.50,  or  $13.01  per  acre  over  cost  of  ai)plication.  Setting  mdA 
the  |)l()t  of  nine-tenths  of  an  acre,  specially  he<ped  by  a  preceding  fertili- 
zation, the  gain  on  the  remaining  23^  acres  is  found  to  be  (10.40  per 
acre  over  cost  of  application. 

Economy  of  application. — Mr.  Thomas  B.  West,  of  Tliompson,  Georgia, 
whose  experiment  with  fertilizers  on  cotton  in  1860  was  given  in  there- 
port  of  this  Department  for  1870,  page  403,  planted  the  same  land  in 
cotton  in  1870,  without  further  ai)plication  of  fertilizers.  The  aril 
was  naturally  very  poor,  as  is  shown  by  the  fact  that  the  un- 
manured  plot  in  the  first  season  yielded  only  284  pounds  of  seed-eottoa 
per  acix3,  and,  in  the  second  season,  25G  pounds.  A  reference  to  the 
statement  of  his  first  experiment  shows  that  the  fertilizers  then  applied 
were  Dickson's  compound ;  Peruvian  guano,  dissolved  bones,  and  plaster, 
in  equal  proportions;  bone  fiour.  These  applications  were  at  a  (X)8t 
varying  from  88  to  $134  per  acre,  and  while  those  at  the  lower  rates  paid 
a  good  percentage  the  first  year,  some  of  the  more  expensive  applica- 
tions did  not  repay  cost.  But  the  crop  of  the  second  season,  thongh 
sellinjf  at  a  lower  price  than  that  of  the  preceding  one,  so  changed  the 
exhibit,  that,  taking  the  two  seasons  together,  a  very  liberal  gain  was 
received  from  the  original  investments,  ranging  from  121  per  cent,  on  the 
bone  fiour  application,  at  $24  per  acre,  to  333  per  cent,  on  the  Peruvian 
guano,  dissolved  bones,  and  plaster,  at  a  cost  of  $16  per  acre,  the  latter 
application  giving  the  best  return  in  each  year.  Mr.  West  oonolndes 
that  hereafter,  having  used  this  descrix)tion  and  amount  of  fertiliser  ^ 
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St  of  two  seasoDs,  lie  will  in  the  next  plant  withont  fertiliza- 

Qother  field  of  poor  qnality,  yielding  288  ponnd3  of  seed  cotton 
■e  on  nnmaiinred  soil,  two  adjoiniug  eqnnres  of  oDe-sisteenth  of 
iesuih  w^ero  selected ;  one  was  plowed  ten  inches  deep  with  a  two- 
nming  plow,  and  the  other  fonr  to  five  inches  deep.  Ammoni- 
ane  was  applied  to  both,  at  the  rate  of  $10  worth  per  acre  on  the 
,  and  820  worth  per  acre  on  the  latter.  The  former  yielded  776 
(  of  seed  cotton  per  acre,  the  latter  832  ponnds  per  acre,  worth  5 
ler  ponnd,  the  gain  over  coat  of  fertilizers  amounting  to  814.49, 
per  ccnf.,  in  the  first  case,  and  $7,20,  or  3(J  per  cent.,  in  the  latter, 
parison  of  efi'ecta  obtained  on  two  other  plots,  from  applications  of 
vian  giiano,  bone,  and  plaster,  in  equal  parts,"  and  "  Peruvian 
and  bone,  in  equal  parts,"  at  a  cost  of  $10  per  acre,  respectively, 
I  that  the  latter  combination  was  the  more  profitable;  the  omia- 

the  jtlaster  involving  less  labor  in  hauling,  and  returning  a  larger 
The  largest  net  protits  for  the  8eivs6n,on  this  field,  were  obtained 
'endletou's  compound,  and  Etiwan  1,  at  a  cost  of  $10  per  acre. 
B.  M.  Pendleton,  in  an  experiment  with  a  "first-class  fertilizer" 
ulatto  soil,  near  Sparta,  Georgia,  applied  iton  five  plots  in  quan- 
arjing  from  200  pounds  to  600  pounds  per  acre,  three  unfertiiizcd 
•eing  left  on  either  side  of  each  fertilized  row.  The  nnfertitizod 
veraged  G43  pounds  of  seed-cotton  per  acre,  and  the  largest  profits 

season  were  obtained  from  applications  of  200  pounds  to  300 
t  of  the  fertilizer  |>er  acre,  at  a  cost  of  $7.20  to  $10. 
y  maluritg. — In  another  experiment,  on  poor  land,  Mr.  Pendleton 
the  efi'ect  of  stimulating  fertilizers  in  hastening  the  maturity  of 
)p.  The  experiment  was  on  parallel  rows,  seventy  yards  long, 
>w  constituting  a  separate  plot,  the  area  ot  which  was  a  Utile  less 
ae-fiftieth  of  an  acre-  The  cro|»  was  retarded  by  a  long  drought 
,  but  afterward  favorable  rains  pushed  it  steadily  forward,  giving 
IS  effect  to  the  manures,  while  the  unusual  length  of  the  season 
d  the  growth  of  the  uumanured  plot  and  the  more  tardy  fertil- 

The  foJIowing  table  gives  the  fertilizers  applied,  at  a  coat  of  $10 
■e  in  each  case,  with  the  resulting  products  of  seed-cotton   per 

the  dift'erent  pickings.  Two  hundred  and  fourteen  pounds  of 
tton,  at  about  4^  cents  per  pound,  were  equivalent  to  the  cost  of 
anurial  a[>plication : 
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experimental  statement  isoifered  as  showing  clearly  the  advantage 
;ioua  stimulation  in  forwarding  the  cotton  crop,  especially  in  the 
orthern  i^rtiona  of  the  cotton  belt. 

dditional  jwint  is  developed  by  comparing  this  experiment  with 
da  in  186!>,  a  season  of  severe  drought,    fn  that  season  uiUv- 
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phospliate  and  ammoniated  phosphate,  applied  at  a  cost  of  $10  per  acre, 
in  each  case,  returned  substantially  the  same  percentage  of  net  profit, 
ranging  from  149  to  157  per  cent.;  (see  Report  for  1869,  page  287;)  bat 
under  the  rains  of  1870,  favoring  the  full  development  of  the  crop,  the 
application  of  ammoniated  phosphate  returned  157  per  cent.,  while  the 
nitro-phosphate  returned  only  49  per  cent.,  the  two  years  taken  together 
indicating  a  decided  superiority  on  the  part  of  the  ammoniated  phos- 
phate, as  well  as  illustrating  the  propriety  of  comparing  the  action  of 
fertilizers  under  difi'ercnt  conditions  of  season. 

Applications  of  nitro-pJiospJuites. — Mr.  T.  C.  Law,  reporting  to  the 
Haitsville,  South  Carolina,  Farmers'  Club,  states  experiments  with  cot 
ton  in  1870,  on  high,  dry,  sandy  land,  with  a  coarse  yellow  sand  and 
clay  subsoil,  which  had  been  a  peach  orchard  for  about  twenty  years, 
during  which  time  it  had  received  no  manures.  In  1869  the  trees  were 
cut  down  and  the  Held  divided  into  two  portions,  the  first  of  which, 
here  entitled  Division  A,  was  manured  with  the  trash  from  a  lot  wlwre 
hogs  had  been  kept,  and  planted  in  sweet  potatoes ;  the  seconcl  division, 
B,  manured  with  lot  scrapings  and  guano,  was  planted  in  cotton. 
In  1870  the  whole  field  was  laid  out  with  a  wide  shovel,  in  rows  4  feet 
apart,  and  a  subsoil  plow  run  in  each  furrow  before  manuring;  while  in 
Division  A,  lot  trash  was  thrown  in  the  furrow  to  help  the  action  of  the 
fertilizers.  The  following  is  a  tabulation  of  fertilizers  applied  and  results 
obtained,  the  seed  cotton  being  valued  at  4  cents  per  x)ound : 

Division  A. 


I 


1 

o 

4 
5 


Fertilizors  in  1S70. 


Green  cotton-seecl,  15  bushels ;  acid  phospbnto,  ICO  pounds 

Green  cotton-seed,  15  bushels ;  Ktiwau,  No.  1,  IGO  pounds 

Green  cotton-seed,  15  bushels;  Chincha  Island  guano,  75  pounds 
Green  cotton •8oe4l,  30  bushels. 


Green  cotton-seed,  15  bushels ;  Guanapo  ^ano,  75  pounds  . 
Green  cotton -seed,  15  bushels ;  Waudo  fertilizer,  IbO  pouudti 
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Division  B. 
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Goanapo  jinnno,  75  pounds ;  acid  phosphate,  100  x>ound3 

GuanapeKnano,  75  pounds ;  Etiwau,  No.  1,  100  pounds 

Chincha  Island  guano,  75  pounds ;  Wando  fertilizer,  100  i>ounds. 

Cbincha  Island  guano,  150  pounds 'w 

Gnanapo  guano,  150  pounds 

Guanapo  guano,  75  pounds ;  Wando  fertilizer,  100  ]>ounds 

Chincha  Island  guano,  75  pounds;  Etiwun,  No.  1,  100  pounds 

Chincha  Island  guano,  75  pounds;  acid  phosphate,  100  pounds... 
Wando  fertilizer,  200  pounds 


Acid  phosphate,  200  pounds 
UQ,  ^0. 1, 200  pounds  .. 


Etiwan, 


490 

$5  00 

450 

545 

410 
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The  exhibit  of  this  experiment  favors,  under  the  stated  conditions  of 
soil,  the  application  of  nitro-phosphates,  with  the  phosphatic  element 
in  large  proportion. 

Dr.  E.  B.  Smith,  of  Bonevinto,  South  Carolina,  reports  experimeots 
with  fertilizers  on  cotton  in  1871,  on  very  poor  land,  of  aniform  appear- 
ance, a  light  grayish  loam,  underlaid  by  a  coarse  yellow  subsoil,  at  Ae 
depth  of  threo  to  iivcf  inches.    In  1869  the  land  was  dressed  witii  sopef 
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hosphate,  und  planted  I9  com,  which  was  followed  by  oats ;  both  crops 
rere  quite  poor.  The  ground  was  broken  for  cotton  March  20, 1871, 
bout  five  inches  deep,  and  afterward  thirty-three  rows  were  marked 
ut,  three  and  one-half  feet  apart,  each  row  constituting  an  experimental 
»lot  of  one-sixtieth  of  an  acre.  The  fertilizers,  at  a  cost  of  $10  per  acre 
u  each  case,  were  applied  to  the  bed  before  planting,  which  took  place 
^.pril  24.  The  product  of  ten  plots  receiving  no  fertilizers  ranged  from 
\0  pounds  to  180  pounds  of  seed  cotton  per  acre,  averaging  101  pounds. 
Che  fertilizers  exhibiting  the  best  results  for  the  season  were:  A  combi- 
lation  of  Peruvian  guano  and  dissolved  bone,  (one  part  of  the  former  to 
burteen  of  the  latter,)  producing  780  pounds  of  seed  cotton  per  acre- 
he  guano  contained  15  per  cent,  of  ammonia  and  the  dissolved  bone 
^as  the  article  known  as  Etiwan  No.  1,  a  constituent  in  Dickson's 
compound ;  Dickson's  compound  producing 690  pounds;  Soluble  Pacific 
^no  producing  645  pounds ;  cotton  seed  and  plaster  in  equal  parts, 
Doj^lened  and  composted  for  fourteen  days,  producing  630  pounds; 
Peruvian  guano  producing  630  pounds.  Green  cotton  s^,  and  cotton 
combined  with  acid  phosphate  in  equal  parts,  were  among  the 
•  fertilizers  employed,  the  product  of  seed  cotton  in  each  of  these 
»  cases  being  495  pounds  per  acre. 

Home-made  fertilizers, — Mr.  J.  0.  Farmer,  Jonesborough,  Georgia, 

ites  that  in  February,  1870,  he  broke  up  fresh  land,  a  sandy  loam, 
inth  a  one-horse  plow,  and  laid  off  three  plots,  of  one  acre  each,  for  cot- 
on,  with  rows  five  feet  apart.    One  plot  was  not  manured ;  the  second 

3t  received  200  pounds  of  a  mixture  of  dissolved  bones  and  stable 
aannre,  sifted  fine,  and  applied  in  the  furrow  before  planting  the  cot- 
on ;  the  third  i)lot  received  300  pounds  of  the  same  mixture.  The  first 
»lot  yielded  600  pounds  of  seed  cotton;  the  second,  1,000  pounds;  the 
bird,  1,440  pounds. 

Sea  island  cotton  on  upland  soil. — ^Professor  J.  W.  Mallet,  of  the  Uni- 
ersity  of  Virginia,  reports  the  following  trial  with  sea  island  cotton 
n  the  university  experimental  grounds :  Seed  of  this  variety  obtained 
rem  Savannah,  Georgia,  was  sown  in  the  spring  of  1869,  and  from  seed 
f  the  second  year  a  third  cro^  was  obtained  in  1871.  The  number  of 
ts  produced  diminished  from  year  to  year.  In  consequence  of  the 
nortness  of  the  season  and  imperfectly  ripened  seed,  and  the  quantity 
f  fiber  from  the  plant  was  also  diminished^  the  bolls  being  imperfectly 
[fled  out.  But  throughout  the  three  years  the  distinctive  character  of 
he  variety  seemed  to  be  preserved ;  the  fiber  retained  its  fineness,  and, 
n  great  measure,  its  length.  This  exhibit  is  in  opposition  to  the  cur- 
«nt  opinion  that  the  growing  of  the  sea  island  variety  on  interior  soils 
lecessarily  results  in  a  Change  of  characteristics,  approximating  the 
)roduct  to  that  of  "  upland  ^  cotton,  and  Professor  Mallet  suspects  that 

5h  changes  of  character  heretofore  noticed  have  been  caused  by  hy- 
jndization.  He  recommends  a  repetition  of  the  experiment  on  good 
soil  in  the  interior  of  the  cotton  region,  and  at  a  distance,  if  possible, 
)f  fifty  or  sixty  miles  from  fields  of  upland  cotton. 

RICE.  ^ 

Rice  on  upland. — ^Major  St.  Paul,  of  Mobile,  Alabama,  states  an  exi>eri- 
nent  in  growing  rice  on  level  upland  twenty-two  miles  west  of  that 
ity,  and  four  miles  from  the  Gulf  coast;  the  soil,  a  sandy  loam,  free 
rom  gravel,  with  a  gray  clay  subsoil  at  a  depth  of  eight  to  fifteen  inches. 
?he  land  being  in  imperfect  condition,  and  full  of  roots  and  clods,  he 
ound  it  necessary  to  make  his  drUis  nearly  four  feet  aparty  instead  of 
ifteen  to  eighteen  inches,  which  would  have  been  the  proper  distance 
Q  soil  sufficiently  friable.    The  product  of  clean  rice  amounted  toover 
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four  barrels  per  acre,  of  fino  quality,  valued  oi  $20  per  barrd, : 
straw  to  over  one  ton  per  acre,  worth  about  $25,  making  a 
$105  per  acre. 

Mr.  Oassibry,  a  neighbor,  selected  a  high,  level,  and  well  drai 
of  rich,  mellow  soil,  not  quite  three-quarters  of  an  acre  in  extent 
had  been  cleared  two  years  before,  but  had  never  been  under 
tion.  He  planted,  early  in  April,  iu  drills  sixteen  inches  apai 
crop  suffered  greatly  at  first,  but  recuperated  finely  under  the  i 
of  July,  and  the  crop  harvested  iu  the  middle  of  October  wa 
rate  of  fifteen  barrels  of  merchantable  rice  per  acre,  netting 
barrel,  clear  of  all  charges,  besides  an  estimated  yield  of  more  tl 
tons  of  straw,  worth  $100  as  forage. 

A  resident  of  Walthoarville,  Georgia,  states  that  in  Februar 
he  selected  six  acres  of  old  field  which  had  been  in  broom-sa 
weeds  for  ten  years,  plowed  it  thoroughly,  and  on  March  20  plj 
in  cotton.  This  being  cut  off  by  insects,  about  the  middle  of  J 
plowed  the  land  again,  and  planted  rice  of  the  common  golden 
at  distances  of  two  and  one-half  feet,  in  rows  two  and  oue-h 
apart.  Three  weeks  afterward  hB  ran  small  scooters  on  the  bee 
to  the  rice,  stirring  and  loosening  the  soil,  so  that  the  roots  coul 
deep.  May  20  the  crop  received  a  good  hoeing ;  and  the  field  wi 
plowed  June  13.  A  slight  hoeing  was  given  July  18.  The  c 
harvested  at  the  close  of  September,  yielding  171  bushels  of  cl€ 
netting  $1.15  per  bushel,  or  a  total  of  $196.05.  Deducting  $4*2 
cost  of  growing  and  cleaning,  there  was  a  net  return  of  $14 
$24.80  per  acre,  not  including  the  value  of  the  straw. 

POTATOES. 

Comparison  of  different  varieties. — Mr.  Gerard  0.  Brown,  of 
Falls,  New  York,  furnishes  a  report  of  his  experiments  with  nc 
varieties  of  potatoes,  to  which  he  has  devoted  special  attention 
four  years  from  1868  to  1871,  inclusive.  The  land  is  a  warm,  ri< 
vial  soil,  with  a  gravelly  subsoil,  possessing  good  natural  draim 
excellent  potato  soil.  An  abstract  of  the  record  of  eighteen  Vi 
indicated  as  being  particularly  suitable  for  comparison,  is  presei 
low  in  a  tabnlated  form.  One-twentieth  of  an  acre  was  allotted 
variety,  the  distances  of  hills  and  the  method  of  cultivation  be 
form  throughout  the  several  seasons. 

The  field  of  1808,  which  had  a  clover  sod,  was  manured  with 
post  of  nuick  and  cow  manure,  at  the  rate  of  20  tons  per  acre 
cast,  and  plowed  under  to  the  depth  of  nine  inches,  a  shovelfa 
compost  being  put  in  each  hill  at  the  time  of  planting,  April 
distances  of  tbe  hills  were  Sy^^  feet  by  3^  feet.  The  Early  R 
Harrison  were  planted  with  two  pieces  in  each  hill,  each  piece  i 
ing  one  or  two  eyes;  the  other  plots  were  planted  with  halved  p 
of  large  size  for  the  respective  variety,  two  halves  in  the  hill,  si: 
apart.  The  crop  was  worked  three  times  with  plow  and  hoe; 
son  was  wet,  and  very  favorable  through  June  and  July ;  th 
toes  were  harvested  October  1,  the  yield  unusually  large. 

The  field  of  1869  had  been  in  corn  the  previous  year,  giving  85 
of  shelled  com  per  acre.  It  was  dressed  for  the  potato  crop  with 
five  tons  per  acre  of  partly  rotted  cow  manure,  well  plowed  in, 
addition,  a  shovelful  of  compost  in  each  hill  at  planting,  April  2 
plots  appropriated  to  the  Early  Mohawk,  Early  Rose,  and  Brese 
lific  were  planted  with  two  small  pieces  in  the  hill,  the  other  plot 
planted  with  halved  potatoes  of  good  size;  all  received 
liberal  dressing  of  ashes  and  plaster.    The  season  was  qui     uu^ 
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ally  leHseoiug  tlie  yield,  especially  of  most  of  the  early  varietieB.    The 

jI<1  of  1870  bod  been  manured  in  the  previoas  spring  for  coni,  with 

lirty  tOQij  of  ^reen  cow  mauare  per  acre.  It  was  dresned  for  jKitatoee  with 

reive  toas  i>er  acre,  broadcast,  and  six  tons  in  the  hills  at  pluming, 

.pril  12  and  13.    None  of  the  seed  was  cat  to  single  eyes.    The  |)ota- 

)03  got  a  fine  start,  and  looked  very  promising  autil  the  long  droaght 

I  Jane,  which  so  a&euted  them  thai  only  the  very  latest  and  hurdieet 

arieties  received  their  fall  development;  both  the  Goodrioh  and  the 

larrifton,  recently  favorite  varieties,  lost  mnch  of  their  vigor  and  vital- 

y.    The  field  of  1871  had  been  well  dressed  with  barn-yard  manure  in 

He  preceding  season,  and  planted  in  cabbages  and  melons.    The  ajipli- 

ion  for  im'jitoes  was  forty  tons  per  acre  of  well  rotted  compost,  thirty 

s  broadcast  and  plowed  under,  the  rest  in  the  hills,  with  the  additioD 

I  a  baudful  of  com|K)st  of  ashes,  lime,  and  salt  in  each  hill.     Planting 

■as  done  April  3.    The  drought  during  May  was  extremely  severe,  and 

lie  (treater  part  of  the   crop  was  seriously  damaged  j    but   Bresee's 

'«erless  showed  nnparalleled  vigor  and  excellent  irjuality.     Id  the  fol- 

iug  tubulutiou  the  numerals  indicating  the  order  of  largest  yield  are 

ided  siui|>ty  as  an  approximate  exhibit,  in  summary,  lor  the  entire 

>d  of  yield : 
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The  starred  liguies  in  the  price  colunms  show  prices  resaltiiig  from 
demands  for  seed.  The  large  price  of  the  Bang  of  the  Eariies  in  1871 
resulted  from  its  priority  of  arrival  in  the  toarket.  At  late  dates  the 
Early  Mohawk  proves  to  be  very  poor  in  quality,  and  Bresee's  Prolific 
and  the  Chili  White  continue  to  deteriorate.  The  Harrison  and  tlie 
Cusco  White  are  suitable  only  for  stock. 

In  respect  to  keeping  qualities,  it  is  remarked  that  early  varieties  have 
a  tendency  to  deteriorate  as  the  season  advances;  the  Garnet  Chffi, 
in  these  experiments,  showed  a  marked  example  of  this  tendency)  while 
the  Early  London  White  and  Excelsior  were  exceptions,  passing  through 
the  winter  in  fine  order,  and  proving  of  excellent  quality  when 
cooked.  Bresee's  Prolific  and  the  Gleason  improve  after  housing,  and 
therefore  should  be  kept  until  spring  before  using.  The  Early  Good- 
nchj  English  Kidney,  and  White  Mercer,  once  standard  kinds,  exhibit 
great  deterioration  in  keeping  qualities.  Experience  has  shown  a  great 
difference  in  the  vitality  of  varieties  of  potatoes.  Some,  of  yigorou 
constitution — for  instance,  the  Peachblow,  Mercer,  and  Old  Foxite,  (now 
extinct) — hold  their  own  for  fifteen  to  twenty  years,  declining  in  yield 
before  they  do  in  quality ;  while  others,  inherently  weak,  become  wortfc 
less  in  a  few  years,  the  Harrison  giving  example  of  this  latter  claaii 
The  fiact  that  in  many  regions  certain  varieties  fail,  after  a  course  of 
years,  while  at  the  same  time  they  continue  to  maintain  their  vigor  in 
other  districts,  is  supplemented  by  the  fact  that  a  change  of  seed  of 
any  given  sort,  from  one  locality  to  another,  tends  to  prolong  the  vigor 
of  that  variety,  provided  that  "the  change  be  in  the  right  direction. 
Experience  has  proved  that  this  change  should  be  uniformly  from  north 
to  south.  This  principle  is  strikingly  illustrated  by  the  statement  of  Mr. 
Jessup,  of  Long  Island,  showing  his  continuous  success  in  growing  the 
Mercer  potato,  by  use  of  seed  from  Maine.  (See  Report  for  1869,  page 
418.) 

Mr.  Brown  also  reports  on  a  large  number  of  varieties  raised  by  him 
from  seed-balls  of  the  Early  Rose  crossed  with  the  White  Peachblow, 
the  statement  covering  the  second  season  of  growth.  Here  each  ptot 
contained  twenty  hills,  with  an  area  of  four-fiftlisof  a  square  rod,  and  was 
planted  April  30,  1871,  at  the  rate  of  2§  barrels  per  acre.  Of  these  seed- 
lings he  specially  designates  three  early  varieties,  namely,  Carmelite,  ex- 
hibited as  yielding 98  barrels  per  acre;  Sedan,  100  barrels  per  acre;  *'Na 
25,^100  barrels  per  acre;  and  three  late  varieties.  Standard,  yielding  151 
barrels  per  acre :  " No.  23,"  102  barrels  per  aci^e,  and ''  JNo.  37,^ 60  bweb 
per  acre;  all  sis  being  first  class  for  table  use,  and  showing  great  pronusei 
However  convenient  the  size  of  these  seedling  i)lots  for  prehminaiy 
trials,  veteran  experimenters  have  decided  that,  in  practice,  areas  w 
small  do  not  indicate  results  per  acre  with  sufiicient  accuracy,  differences 
in  soil,  &c.,  having  a  much  larger  influence  on  the  comparative  exhibit 
than  they  would  on  plots  of  greater  size. 

Vigor  of  English  and  American  varieties, — ^The  following  is  an  abstrafit 
of  a  statement'by  Mr.  John  Dawo,  gardener,  of  Launceston,  ComwaDi 
England,  on  an  experiment  with  nineteen  varieties  of  potatoes,  English 
and  American  :  Taking  one  pound  of  each  variery  he  divided  it  int» 
eight  sets,  and  planted  May  20, 1871,  in  garden  soil  dressed  with  staUs 
manure,  placing  the  sets  at  distances  of  three  feet  apart,  in  rows  thies 
feet  apart.  The  garden,  being  situated  on  a  river  bank,  in  a  deep  vd- 
ley  contiguous  to  a  high  moorhiud  district,  was  subject  to  severe  anfl 
unseasonable  frosts,  especially  during  this  year,  when  the  haulms  v«« 
cut  to  the  ground  twice,  namely,  in  April  and  the  first  part  of  Jflflft 
The  potatoes  were  taken  up  in  the  fiist  week  of  November.    The  trt* 
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lie  product  from  eacli  plot  planted,  giving  a  comparative  exhibit 
•  on  English  soiJ.  The  varieties  are  arranged  in  the  order  of 
product : 


Varieties. 
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Varieties. 


Peach  Bloom 

Early  Scarlet  Emperor 

Bresee's  King  of  the  Earlies 

Pink-eyed  Ru8ty*coat 

Salisbnry 

Bovinia 

Fir  Apple: 

Nepro    

Early  Eacehorso 
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15 

10 

6 

5 

5 
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4 
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\catians  of  potash. — Mr.  C.  D.  Hunter,  of  Blennerhasset,  England, 
;hat  4  cwt.  of  muriate  of  potash,  80  to  83  per  cent,  in  strength, 
M.  per  cwt.,  with  4  cwt.  of  superphosphate,  applied  on  one  acre 
'dium  gravelly  loam,  produced  7  tons  16  cwt.  and  89  pounds  of 
8,  while  another  acre,  of  rather  heavy  loam,  dressed  with  16  tons 
-yard  manure,  produced  only  111  pounds  more.  Four  cwt.  of  su- 
lphate and  4. cwt.  of  salt,  on  gravelly  loam,  produced  the  first 
:ons  and  16  cwt.  of  potatoes,  and  the  next  year  the  same  manure 
*d  4  tons  and  7  cwt.  The  results  of  numerous  experiments  lead 
recommend  for  potatoes  an  application  per  acre  of  6J  cwt.  of  su- 
jphate,  3  cwt.  of  muriate  of  potash,  and  2^  cwt.  of  sulphate  of 
ia,  as  being  much  safer  than  the  application  of  barn-yard 


FEEDING  STOCK. 

riments  in  feedhig  liogs. — An  Iowa  farmer  reports  an  experiment 
uring  the  fall  of  1870,  in  feeding  twenty  hogs,  about  one  year 
hey  were  Ted  twenty-eight  days  on  dry  shell^  corn,  consumiog 
three  bushels,  and  gaining  837  pounds  in  weight,  an  average 
over  10  pounds  to  each  bushel  of  corn,  which  was  thus  made  to 
Ek  value  of  50|  cents.  They  were  afterward  fed  fourteen  days  on 
round  fine  and  fed  dry,  <a  full  supply  of  water  being  furnished,) 
isumed  forty  seven  bushels,  gaining  653  pounds  in  weight,  or  11 J 
to  each  bushel  fed,  the  corn  returning  a  value  of  68^  cents  per 

Afterward  they  were  fed  fourteen  days  on  65J  bushels  of  meal 
sdth  cold  water,  and  made  a  gain  of  731  pounds,  or  13^  pounds  to 
ishel  of  meal,  the  corn  returning  65J  cents  per  bushel.  They 
leu  fed  fourteen  days  on  46j  bushels  of  meal  cooked,  with  a  gain 
pounds  in  weight,  or  very  nearly  16  pounds  for  each  bushel  of 
lie  corn  returning  74-|  cents  per  bushel.* 

riments  at  the  Maine  Agricultural  College, — ^Experiments  made 
arm  of  the  Maine  Agricultural  College,  November  15,  1869,  to 
y  15, 1870,  in  feeding  four  Chester  pigs  with  whole  corn  and  with 
rn  meal,  showed  that  the  feeding  value  of  the  latter  was  19^ 
t.  greater  than  that  of  the  former.  From  January  15  to  April 
ial  was  made  with  raw  com  meal  fed  cold,  and  with  com  meal 

and  fed  blood-warm.  The  feeding  value  of  the  raw  p[ieal  was 
to  be  4^  per  cent,  greater  than  that  of  the  scalded  meal  fed 

During  the  two  months  ending  April  18^  trial  was  also  made 
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iu  compariug  the  feeding  value  of  barley  meal  with  that  of  corn  meal; 
the  value  of  the  latter  was  found  to  be  11  ^%  per  e^nt.  greater  than  tliat 
of  the  former.  During  the  month  ending  May  10,  raw  meal  was  found 
to  possess  a  feeding  value  nearly  50  per  cent,  greater  than  that  of  the 
fermented  meal. 

The  superintendent  of  the  Maine  Agricultural  College  farm  r(?{)ort3 
an  experiment  made  during  the  present  3'ear,  commeneing  May  2llaDd 
continuing  ninety  days,  sliowing  the  value  of  cooked  meal  as  compared 
with  that  of  raw  meal  for  feeding  swine,  to  be  as  100  to  74f. 

Advantage  of  early  fattetiing. — The  steer  Uncle  Abe,  raised  by  Mr.C. 
S.  Marvin,  Oxford  Depot,  Orange  County,  New  York,  weighed  atbirtL 
October  10,  1804,  134  pounds,  and  measured  in  girth  three  feet  aoa 
three  inches.  From  the  age  of  ten  days  ho  received  daily  one  qoartof 
meal  and  oats,  this  feed  being  increased  gradually  to  two  quarts;  the 
cow  had  all  the  meal  she  could  eat  till  spring.  During  the  first  sammer 
the  steer  received  daily  three  quarts  of  meal,  with  first  rate  grass;  dm^ 
ing  the  second  winter,  four  quarts  of  meal  and  oats,  and  two  quarts  of 
roots;  and  during  the  second  summer,  four  quarts  of  meal,  this  being 
gradually  increased  up  to  the  last  winter  of  his  life,  when  he  received 
eight  quarts  daily,  besides  the  best  of  hay  and  roots.  The  following 
table  represents  his  weight  at  diiferent  periods : 
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He  was  slaughtered  fifteen  days  after  the  latter  period,  and  gave  1,650 
pounds  of  beef  of  excellent  quality,  the  rough  fat  weighing  264  ixmnds. 
This  record  illustrates  the  general  principle  that  the  most  profit  is  de- 
rived from  feeding  in  the  early  life  of  the  animal.  Mr.  George  Geddes 
remarks  that,  judging  from  the  weight  at  dili'erent  ptjriodH,  and  from 
Lis  own  exi)erience  in  handling  beeves,  this  steer  was  tit  for  the  batcher 
at  eighteen  months  of  age,  and  would  then  have  been  extra  good  beef; 
at  three  years  and  six  months  of  age  lie  had  reached  the  highest  pwnt 
of  quality. 

Care  of  coics, — Mr.  J.  Wilkinson,  of  Baltimore,  Maryland,  states  that 
two  dairymen  in  Baltimore  County,  occuj^ying  a<ljoining  farms,  were  in 
the  habit  of  i)urchasing  their  cows  and  feeding  material  together.  Their 
stables  were  arranged  on  the  same  i)lan ;  they  kept  the  same  amount  rf 
stock  and  led  in  the  same  manner,  their  management  being  in  all  n- 
si>ects  equal.  Afterward  one  of  these  dairymen  commencwl  steaming 
the  meal  and  bran,  reducing  the  amount.  -5  per  cent.  Each  daiiynuui 
kept  account  of  the  results  of  his  herd  for  the  winter,  from  which  itW" 
peared  that  with  a  reduction  of  25  per  cent,  in  the  cjuality  of  food,  stijanh 
ing  showed  a  gain  of  12  per  cent,  in  milk,  and  M  per  cent,  hi  weight 
over  the  herd  fed  with  uncooked  matenal.  Mr.  Wilkinson  addsthatin 
that  section  it  is  the  usual  custom  to  water  cows  only  twice  a  day,  brinf 
ing  them  to  a  trough  of  cold  well  water  in  the  yard.  So  mneb  oo» 
water  is  then  taken  that  a  temporary  chill  is  cjiused,  from  which  it  h 
estimated  that  during  severe  cold  weather  there  is  a  loss  of  milk 
amounting  to  20  per  cent. 

Economy  of  size. — Gennan  experiments  favor  the  thoory  that^  among 
cows  of  the  same  breed,  the  heavier  animals  consume  less  food  in  pA^ 
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m  to  live  we[gbt  thaa  the  lighter  oues,  and  yield  more  milk  for 
bandred  ponnds  of  food. 

MISCELLAKEOUS.     ' 

iek  and  thiu  seeding. — Tito  theory  of  thin  seediDg  presupposes  the 
sonditiou  of  »oiI,  as  regards  richness,  thorough  pnlrerization,  fi:«e- 
rom  weeds,  &c.  The  terms  "thin  seeding"  and  "generous seeding" 
ilative  in  their  application.  Mr,  William  Newton,  of  Ilenrietta, 
fork,  states  that,  to  test  the  effect  of  thiu  seeding  of  oats,  one  por- 
if  a  field  was  sown  at  the  rate  of  two  bushels  per  acre,  the  remain- 
rthe  field  receiving  a  larger  amount.  .On  the  first  mentioned  por- 
he  crop  was  two  or  three  da.vs  later  tlian  on  the  other  part  of  the 
and  showed  signs  of  rust.    Ho  assumes  that  oats  thinly  sown  are 

more  liable  to  rust,  viiien  later,  and  give  a  straw  of  inferior  quality, 
argest  crops  bo  has  ever  seen  were  raised  from  a  sowing  of  3J 
'Is  per  acre, 
ifessor  W.  \V.  Daniells,  of  the  University  of  Wisconsin,  reports  ex- 

ut9  with  difi'ereut  anionnts  of  seed  per  acre  for  spring  wheat.  Sis 
of  onetjuarter  of  an  acre  each  were  sown,  April  4,  1871,  with  seed 
)  Mammoth  variety,  weighing  CO)}  pounds  i>er  bushel,  whieb  had 
grown  on  the  university  farm  in  1S70.  The  wheat  was  harvested 
12  to  July  24,  and  was  thrashed  about  the  1st  of  November.  The 
ing  table  shows  the  amount  of  seed  in  each  case,  with  the  results* 
led: 
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increased  yield  is  shown  according  to  the  increase  of  seed, 
>t  on  itlot  o,  which  was  iu  the  most  ex))osed  situation,  the 
leing  more  laid  by  the  wind  than  on  the  other  plots.  There  i3 
howu  a  decrease  in  the  product  from  one  pound  of  seed,  according 
;  amount  of  seed  sown  and  the  yield  per  acre  increase. 

oilinfj. — The  experimental  reports  of  the  three  agricultural  college 

>f  Peuusylvania,  situated  iu  the  eastern,  central,  and  western  parts 
:  State,  show,  for  1869,  an  increased  yield  of  com  resulting  from"  snb- 
g,  on  plots  of  one-eighth  of  an  acre  each ;  the  largest  increase  being 
J  eastern  farm,  and  amounting  to  a  gain  of  between  tiand  7  bushels 
n  iu  the  ear  (35  pounds  to  the  bushel)  over  common  plowing.     A 

larger  gain  was  exhibited  in  subsoiling  for  potatoes  on  the  central 
the  yield  from  subsoiled  plots  being  231J  bushels  per  acre,  against 
otihcls  per  acre  from  common  plowing. 

1870,  iu  subsoiling  for  com,  the  eastern  farm  exhibited  a  loss  of 
dshels  of  eai-s  per  acre  from  subsoiling ;  the  central  farm  a  gain  of 
liels  Iter  acre,  and  the  western  farm  a  gain  of  9^  bashels  per  acre. 
Dperiutendent  of  the  eastern  lanu  states  that  in  August,  1869,  at 
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a  public  trial  of  plows,  about  one  aero  of  laud  was  plowed  over,  the 
weather  beiug  \'ory  wai'ui  aud  tlie  ground  exceedingly  dry,  aud  in  1870 
the  fii'st  plots  of  the  subsoil  series  were  laid  out  over  a  portion  of  this 
laud.  To  this  is  attributed  the  apparent  loss  from  subsoiling;  and  an 
illustration  of  the  operation  of  this  cause  is  shown  in  the  fact  that  tiie 
latter  nineteen  plots  of  the  series  of  thirty  one  subsoilcd  plots  gave* 
gain  of  3 J  bushels  per  acre  over  the  corresponding  plots  receiving  oom- 
mon  plowing. 

Mammng  a  means  of  resisting  drouglit. — The  influence  of  contiiiiied 
manuring  in  increasing  the  water-holding  power  of  the  soil,  and  en- 
abling the  latter  to  maintain  a  larger  fund  of  moisture  for  plant  ose,  is 
exhibited  in  a  recent  report  by  Messrs.  Lawes  and  Gilbert,  ^' on  ttte 
eflfects  of  the  drought  of  1870  on  some  of  the  experimental  plots  at 
Eothamsted,  England."  The  soil  experimented  upon  was  a  rather hea^ 
loam,  with  a  red  clay  subsoil  resting  on  chalk,  and  had  a  good  natoral 
drainage.  In  that  portion  of  the  wheat  field  which  has  been  yeaily 
dressed  with  li  tons  of  farm-yard  dung  per  acre  since  1843,  the  pipe- 
drains  have  scarcely  ever  discharged  water,  while  those  on  the  othffl 
plots  have  run  freely  several  times  a  year.  The  following  table  showB 
the  number  of  tons  of  water,  per  acre,  held  by  the  unmannred  and  man- 
ured plots,  to  the  depth  of  3G  inches,  at  a  period  of  drought  and  at 
the  close  of  heavy  raiu^ : 
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A  comparison  of  the  perceiitjiges  of  moisture  retained  in  difiierent 
layers  of  soil,  after  the  removal  of  grass  crops  in  the  nnnsoally  4y 
season  of  1870,  on  plots  unmanured  and  plots  dressed  with  artifldal 
manures,  showed  a  larger  percentage  of  moisture  in  the  first  nine  indMB 
of  the  manured  plots  than  in  the  coiTCsponding  layer  of  the  unman- 
ured. On  the  other  hand,  the  lower  layers  of  the  manured  plots  showed 
a  smaller  percentage  of  moisture  than  those  of  the  unmanured,  as  the 
far-reaching  roots  of  the  heavy  crops  derived  from  the  manured  plote 
had  removed  a  large  amount  of  water  from  the  lower  soil. 

Removal  of  fertiUzing  elements  by  drainage. — Professor  Voelcker  le- 
ports  a«  follows  on  experiments  made  during  a  course  of  years  at  Roth- 
amsted  on  the  loss  of  nitrogen  aud  other  fertilizing  elements  by  drain- 
age: It  is  found  that,  in  whatever  form  nitrogen  is  applied  to  theaofl, 
a  considerable  percentage  is  carried  olf  in  the  drainage.  Nitrate 
of  soda,  especially,  is  readily  removed  through  the  action  of  rains,  and 
should,  therefore,  be  a])plie(i  late  in  spring — in  the  middle  of  Mardiy  in 
England.  Sulphate  of  ammonia  and  other  ammoniacal  manures  inaj 
be  applied  a  fortnight  earlier,  at  less  risk  of  being  washed  away.  Frew 
farm-yard  manure,  on  the  other  hand,  shoiiid  be  appliod  in  antomn. 
Potash  and  phosphoric  acid,  the  most  important  mineral  constitaenta  rf 
soils  and  manures,  are  almost  wholly  retained  in  the  soil. 

Profit  071  imj^rovements  costing  $185  per  acre. — ^A  correspondent  of  tto 
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merican  Agricnltarist  states  that  eleven  years  ago  he  bought  a  field 

hich  was  wet  in  spots,  rough  with  stumps  and  ]|^ushes,  and  quite  stony. 

iTitb  laborious  culture  a  portion  of  the  field  product  34  bushels  of 

>m  per  acre,  and  another  portion  67  bushels  of  potatoes  per  acre. 

taviQg  some  money  in  hand,  he  concluded  to  invest  it  in  a  thorough 

^novation  of  the  held,  instead  of  putting  it  on  interest  at  7  per  cent. 

Eraging  a  paity  of  men  just  discharged  from  a  railroad,  he  had  all  the 

ui     s  which  could  be  conveniently  handled  sunk  in  large  drains,  the 

ijer  ones  buried  in  holes  dug  under  them,  the  roots  and  brush  burned, 

I  the  land  spaded  two  feet  deep,  keeping  the  best  soil  on  top,  digging 

[oanure  plentifully,  and  picking  out  all  stones  as  large  as  a  hen's  egg. 

L      cost  was  $185  per  acre,  money  being  borrowed  to  finish  the  job,  and 

operation  was  characterized  by  the  neighbors  as  a  wasteful  one. 

L     I  result  has  been  an  average  yearly  gain,  for  the  past  ten  years,  of 

tis  bushels  of  corn  per  acre,  worth  83  cents  per  bushel,  without  any 

tra  current  cost  of  production,  showing  an  annual  interest  of  $3486 

85,  or  18|  per  cent.,  while  a  portion  of  the  field  when  in  potatoes 

yielded  as  high  50  per  cent,  per  annum,  on  the  same  investment  per 

Curing  hay. — Mr.  W.  M.  Larrabee,  of  Searsport,  Maine,  says  that,  be- 
bre  his  grass  was  fully  ripe,  he  began  one  morning  at  9  o'clock,  the 
3;      J  being  j>erfectly  free  from  dew  and  all  outward  moisture,  and 

wed  two  tons  with  a  machine,  which  amount  was  put  on  the  ban^ 
foM  at  2  p.  m.    The  mow  received  no  further  care,  and  went  through 

process  of  heat  and  sweating,  ^hich  rendered  the  upper  layer  of  ten 

twelve  inches  in  thickness  unfit  for  feeding,  but  the  rest  made  an 
sxoellent  hay,  rich  in  food  substance  and  much  better  relished  by  stock 
than  the  common  hay. 

Experiment  tcith  Ahilce  clover. — 3Ir.  J.  B.  Turner,  of  Jacksonville, 
Qlinois,  states  that  about  the  middle  of  May,  1871,  he  sowed  Alsike 
ilover  on  six  acres  of  the  common,  dry,  rolling  prairie  soil  of  that  section, 

Qg  three  to  foui'  pounds  ])er  acre,  with  the  usual  amount  of  timothy 

rd,  sowing  on  gi'ound  well  harrowed.  The  weather  was  so  dry  at  the 
ime  that  some  of  his  most  experienced  neighbors  prophesied  that  he 

>ald  lose  his  seed ;  but,  notwithstanding  there  followed  several  weeks 
«  a  drought  unparalleled  for  thirty  years,  the  whole  field  was  in  blossom 
ly  the  middle  of  August,  and  by  the  1st  of  October  had  grown  "  half  knee 

^h,"  alibrding  abundant  fresh  feed  for  his  cows  and  horses.  Ho  believes 
Alsike  to  be  hardier  and  more  prolific  than  the  red  and  white  clovers, 
I  that  it  furnishes  more  food  and  of  a  better  quality. 

transpiration  of  plants. — Experiments  by  Dr.  Mcifab,  of  the  Boyal 
Agricultural  College  of  England,  show  that  in  the  sun  plants  transpire 
nost  m  a  saturated  atmosphere;  in  the  shade  transpiration  ceases 
irhen  the  atmosphere  is  loaded  with  watery  vapor. 

Nitrogenized  marl  in  compost — The  following  is  a  statement  of  an 
experiment  by  M.  Bortier,  an  eminent  Belgian  agriculturist:  Com- 
mencing in  spring,  a  large  quantity  of  stable  manure  was  spread  in  a 
[arm-yaid,  under  cover,  and  di\ided  into  three  fequal  parts.  The  first 
part  was  left  to  be  trampled  by  stock ;  the  second  portion  was  kept 
from  the  stock ;  and  the  third  portion  w  as  put  in  alternate  layers  with 
marl,  the  latter  being  in  weight  about  three  per  cent,  of  the  manure. 
In  September  these  manures  were  applied  on  three  plots  of  loamy  land 
of  uniform  character.  For  four  crops  in  succession,  without  further 
manuring,  the  plot  dressed  with  the  marl  compost  produced  10  per  cent, 
more  than  either  of  the  other  plots.  Chemical  analysis  disclosed  the 
tormation  of  nitric  acid  in  the  marl  thus  ti*eateil,  and  further  experiment 
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showed  an  additional  advauta^^e  gained  by  mixing  old  plaster  am 
tar  with  the  marl  before  coin])ostiug.  In  tbis  experiment  1000  pi 
marl,  placed  in  layers  among  stable  manure  for  two  months,  was 
to  contain  by  analysis  0.69  part  of  nitric  acid.  One  thoasand  pi 
marl,  mixed  with  fifty  parts  of  old  plaster  and  mortar  contaioiD 
part  of  nitric  acid,  and  composted  as  before,  was  found  at  the  i 
two  months  to  contain  2.3  parts  of  nitric  acid.  Subtracting  the 
gen  originally  contributed  in  the  plaster  and  mortar,  the  nitrii 
formed  in  the  marl  was  more  than  double  that  obtained  in  the 
experiments.  In  M.  Bortier's  opinion,  the  particles  of  limestom 
nitrogenized  continued  (or  years  to  absorb  atmospheric  nitrogen,  f 
communicate  fertility  to  the  soil. 

Compost  of  muck  and  aliell  lime. — ANew  England  farmer  states  an  e: 
ment  with  muck  composted  with  oyster  shell  limeand  ashes,  in  conD< 
with  line  stable  manure,  the  two  fertilizers  being  spread  on  a  mc 
in  alternate  strips  of  two  rods  in  width.  The  first  season  after 
cation  there  was  no  perceptible  dill'erence  found  in  the  effects  i 
two  manures,  but  su(*cee(liug  seasons  indicated  a  decided  gain  < 
muck  compost  over  the  stable  manure.  So  far  as  his  experience 
he  finds  confirmation  of  the  doctrine  of  Dana's  Muck  Manoal, 
three  cords  of  good  muck  composted  with  a  cask  of  lime  slacked 
a  saturated  solution  of  one  bushel  of  salt  are  about  equivalent  I 
same  quantity  of  good  stable  manure. 

Concentrated  manures  in  compost, — Mr.  Louis  Froelich,  of  Kenanf 
North  Carolina,  states  that  ho  has  found,  by  repeated  experi 
in  difl^erent  modes  of  api)lication,  that  concentrated  fertilizers 
alone  on  the  light,  sandy  soils  of  his  section  are  injurious  in 
beneficial,  serving  to  stimulate  [)lants  in  the  early  part  of  the  » 
but  afterward  leaving  them  in  a  sickly  condition.  Even  on  clay 
and  on  low  moist  lands  he  did  not  realize  the  worth  of  his  fertil. 
But  using  them  in  compost  with  stable  manure,  good  muck,  and  J 
forest  leaves,  &c.,  he  has  obtained  very  remunerative  results. 
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There  has  been  a  great  lack  of  ex])erienced  irrigators  in  the  I 
States,  and  consequently  irrigation  is  carried  on  in  a  very  prim 
manner.    The  Eastern  States  generally  have  not  realized  its  impo 
while  in  the  Western  the  usual  slovenly  mode  of  farming  baa  de 
what  was  eiToneously  supi>osed  to  be  a  very  costly  improvement 
the  drier  climates  of  the  far  West  fanners  have  been  compelled  to  a 
a  qnasi  style  of  irrigation,  based  upiui  a  slight  knowledge  of  Euro 
modes.     Even  here  they  have  sui)posed  that  the  modes  praetio 
England,  France,  Italy,  and  Germany  were  equally  adapted  to 
climate.    This  was  a  great  mistake,  and  many  have  been  obligi 
unlearn  all  they  had  read  and  heard  of  European  iriigation,  and  I 
from  the  '* bed-rock"  to  ac(juir(»,  by  experience,  ii  better  mode.    6 
times  they  would  put  in  too  niucli  water,  sometimes  too  littlej  U 
plants,  recjuiring  little  water,  would  be  deluged,  on  the  supposition 
they  required  as  much  as  the  hardier  kinds. 

There  is  scarcely  a  farm  in  the  United  l:;>tates  but  is  susccptib 
irrigation  in  some  way  or  other.  It  is  a  very  easy  matter  to  pi 
ditch  from  some  stream  to  the  highest  i)oint  of  your  farm,  or  as 
as  you  can  get  the  water  to  nm.    If  the  distance  to  the  Btream  h 
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or  your  own  work,  and  you  are  afraid  of  the  expense,  let  the 
»r8  club  together  on  a  mutual  co-operative  or  joint-stock  plan, 
icelligent  farmer  can  supply  the  details.  If  it  is  one,  two,  three, 
a  dozen  mile^,  it  matters  not.  By  the  co-operation  of  the  whole 
lip,  pecuniarily  and  by  sympathy,  success  will  attend  it.  In 
do,  California,  and  the  Pacific  slope  ditches  are  sometimes  built 
les  in  length.  The  only  water  supplie<l  to  Denver  for  irrigation 
eleven  years  has  been  by  a  ditch  twenty-four  miles  long ;  and 
ditch  can  be  built  by  the  combined  work  of  farmers,  witb  a  very 
jash  outlay.  Let  not  the  distance  of  the  farm  from  an  available 
water  deter  any  one  in  the  outset  from  investigating  the  matter. 
B  is  an  elevated  point  on  a  farm  upon  which  it  is  impossible  to 
he  water  by  an  o[)en  ditch  from  a  distance,  a  well  may  be  sunk 
crowning  point,  an  ordinary  suction  pump  put  in,  and  with  a 
riudmill,  which  one  can  make  himself  if  he  cannot  aftbrd  to  buy 
roved  patent,  a  constant  stream  can  be  obtained  tor  use  when- 
^eded.  A  reservoir  or  pond  near  by  will  economize  a  body  of 
16  a  reserve  in  case  of  drought.  If  the  strata  of  water  is  too  low 
iction-pump,  a  belt  of  cups  may  be  used.  Leather  or  rubber 
,  with  cast-iron  cups,  is  made  for  the  purpose;  but  rawhide  belt- 
l  tin  oyster-cans  have  answered  temporarily;  and  the  success  of 
pedient  was  astonishing.  If  one  is  not  diwsposed  to  use  a  wind- 
common  gin,  or  whim,  as  it  is  called  in  the  mountains,  or  a 
ing  treadle-machine,  with  power  supplied  by  a  donkey,  oxen, 
)r  horses,  will  answer  the  purpose.  With  very  slight  appliances 
1  a  character  many  a  magnificent  field  of  golden  grain  may  be 
from  absolute  loss  on  the  occurrence  of  a  drought.  The  more 
y  farmer  can  easily  improvise  more  extensive  machinery  to  meet 
r  demand,  or  almost  any  exigency.  The  old  Archimedean  screw 
3n  utilized  for  raising  water,  and  an  immense  body,  10,000  gal- 
r  hour  or  more,  can  be  raised  from  almost  any  depth  by  the  appli- 
of  a  corresponding  ratio  of  motor  power.  There  is  no  necessity 
iig  a  crop  by  drought.  If  it  isMost,  it  is  by  improvident  or  igno- 
rming.  There  is  scarcely  a  spot  on  the  great  plains  where  water 
be  obtained  in  snfiicient  quantity  to  irrigate  80  acres  of  land 
ax  i  mum  cost  of  8500. 

occasional  high  winds  in  Colorado  are  very  disastrous  to  ordi- 
iudmills,  unless  protected  from  the  prevalent  wind  blasts.  Mr., 
s,  a  farmer  on  Cherry  Creek,  nine  miles  from  Denver,  has  used 
the  ordinary  windmills  for  pumping  water  with  a  two  inch  pipe 
jisteru-pump.  It  worked  admirably  for  five  days  with  a  common 
but  on  the  sixth  day  a  high-pressure  blast  carried  away  the  vane, 
ud  all  the  wind  apparatus,  leaving  the  machinery  for  pump,  &c., 
ig  naked  and  alone.  A  windmill  with  adjustment  for' opening 
wing  the  fans,  as  the  wind  is  increased  or  decreased,  is  the  only 
lapted  to  Colorado. 

THE  LEVELS. 

farmer  must  ascertain  the  altitude  of  his  farm  at  different  points. 
St  way  would  be  to  engage  a  surveyor,  and  let  him  take  the 
at  various  points;  ascertain  the  highest,  and  run  a  line  in  the 
3n  of  the  nearest  stream,  if  possible  avoiding  plowed  fields, 
hen  practicable,  keeping  on  fence-rows  or  on  the  sides  of  roads. 
irveyor  should  be  judicious  in  his  selection  of  the  ground  for 
;h  ;  if  he  can  choose,  he  should  select  a  good,  solid,  clayey  soil, 
rly  impervious  to  water  as  possible.    Judgment  in  this  matter 
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should  be  cantiously  exercised.  A  fall  of  about  2J  feet  to  fhe  mib 
should  be  obtained,  if  possible;  1  foot  to  the  mile  may  barely  sufiBce. 
Water  will  run  at  a  fall  of  8  inches  to  the  mile,  corresponding  with  the 
curvature  of  the  earth ;  but  in  a  small  volume  of  water  it  is  notenoogh. 
The  smaller  the  stream  the  fjreater  the  fall  allowable,  up  to  about 3  bet 
Above  that,  it  is  not  desirable,  as  it  will  fill  up  with  detritus^  sand,  or 
gi-avel.  A  ratio  corresponding  with  a  medium  fall  of  about  2 J  feet 
the  mile  is  ])referable,- neither  permitting  vegetable  growth  in  thee 
nel  nor  carrying  down  sand  or  gravel  to  choke  it  up  and  » 

breaking  of  the  banks  of  the  ditch. 

It  may  be  very  probable  that  one  survey  will  not  bo  sufficient  tolo 
a  good  and  permanent  lino  of  ditch.    A  dozen  lines  have  som 
been  run  before  a  determination  is  arrived  at ;  and  it  is  good  6000 
to  examine  each  line  critically,  because,  by  the  expenditure  of  a  i 
hours'  work  at  this  initial  point,  a  great  deal  of  expense  may  be 
in  the  future.    An  hour  or  two  of  due  consideration  on  the  part  oi 
surveyor  may  save  a  thousand  yards  of  excavation,  and  he  should      » 
fore  be  allowed  his  own  time  and  plenty  of  help.    The  width  oi 
stream  from  which  the  water  is  taken  should  be  as  narrow  as  i 
to  save  money  in  the  construction  of  the  dam.    The  solidrty  of  tne 
should  also  be  regarded  in  the  choice  of  locality  for  dam  and  slnice-|     ?, 
as  the  washing  of  the  water  round  the  timbers  of  the  sluice  or  head-gsue 
must  be  guarded  against,  or  at  the  first  high  water  the  whole  straclnrc 
may  be  deposited  piecemeal  in  a  potato-patch  or  wheat-field.    It  is  pos- 
sible for  a  farmer  to  get  along  without  a  surveyor  in  his  survey  of  a 
ditch ;  especially  it  he  provides  himself  with  one  of  those  elegant  litde 
drainage  and  irrigating  levels  which  are  in  the  market  at  a  low  piio6i 
An  ordinary  carpenter's  or  mason's  spirit-level  might  suifice,  as  it  very 
often  does,  where  the  farmer  is  compelled  to  exercise  the  most  rigid 
economy. 

THE  da:\i  or  weir. 

The  selection  of  a  place  for  a  dam  should  bo  guided  by  the  character 
of  the  bed  of  the  stream,  the  narrowness  of  the  channel,  the  rapidity  of 
the  current,  &c.    It  can  be  made  of  any  size  or  character,  from  the  mag- 
nificent structure  of  historic  fame  down  to  the  little  sandy  dam  we om 
to  construct  in  our  boyhood  to  float  our  tiny  crafts  upon  the  gutter.   If 
an  expensive  dam  is  desired,  a  mill  engineer  should  be  engaged  for  fli6 
purpose.     A  log-dam  can  be  constructed  cheaply  when  occasion  re- 
quires it,  but  for  a  small  irrigatuig  ditch  nothing  of  so  costly  achano- 
Uir  is  ordinarily  used.    A  row  of  piles  may  be  driven  close  together 
across  the  stream,  vailing  in  size  according  to  circumstances,  from  12  to 
ibout  3  inches  in  diameter.    In  Cherry  Creek  a  farmer  has  been  knowiL 
n  the  dry  season,  to  throw  u])  a  little  dam  of  horse-manure,  sand,  aM 
villow  branches,  and  with  it  turn  the  water  into  a  ditch  carrying  abort 
l50  square  inches  of  water,  by  which  he  saved  au  excellent  crop  of  flW 
ind  garden  produce  and  several  hundred  fniit  trees.    The  farmer  is  hi* 
^'^i  best  judge  of  the  kind  of  dam  he  needs,  especially  when  heisidded 
.    he  advice  of  a  careful  and  judicious  engineer. 
•«v  Magnus  has  twice  changed  the  whole  volume  of  the  Platte  Bivtf 
simple  brush-dam,  and  it  can  still  be  seen  near  Denver  as  a  mona- 
.-^jt  of  the  fact,  with  the  brush  sprouting  out  and  a  bunch  of  nicecofr 
ouwood  springing  from  it.    The  river  bottom  was  of  loose  gravel  and 
<and.    He  says  he  has  more  success  with  brush  than  with  anythingete 
^arge  stones  and  logs  increase  the  current  too  much,  and  cause  wauiipf 
'3rush  ar  ^  hay  are  particularly  effective  in  constructing  dams  onahiS- 
Tj(r  Qonii      \  lo^ '  ci^^nj  pliouM  ^^0  US  wido  at  the  top  as  the  height;  the 
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rout  or  breast  slope  should  be  three  feet  to  one,  and  the  back  8loi>e 
wo  feet  to  one.  These  dams  are  called  perfect  dams  when  the  top  is 
bove  the  water,  and  imperfect,  or  submerged  dams,  when  the  surplus 
rater  runs  over  the  top  or  sill. 
Wing-dams  extend  partly  across  the  stream,  and  these  are  most 
:eneraUy  used  for  temporary  farm  irrigation.  The  difference  of  tlieir 
puu  across  the  stream  is  the  onlj^  peciSiarity.  They,  of  course,  do  not 
also  all  the  water  in  the  bed ;  but  if  they  point  diagonally  up  the 
treani  from  the  head-gate,  they  can  rafse  all  the  water  necessary  for 
he  purpose  of  the  farmer.  This  statement  must  be  taken  with  caution, 
s  wing-dams  will  not  pay  on  a  moving  bottom  of  sand.  With  a 
abstantial  bed-rock  or  clay  strata,  a  permanent  wing-dam  may  be 
pod ;  but  on  the  sand  of  the  torrential  streams  of  Colorado  they  will 
uiu  any  farmer  who  exi^ends  a  large  amount  of  money  on  their  con- 
traction. One  of  the  most  enterprising  millers  of  Colorado  has  been 
niued  by  the  outlay  expended  on  wing-dams  in  such  a  connection.  A 
implo  bar  may  be  all  that  is  needed  to  pen  up  the  water  and  divert  it 
iito  the  sluice.  This  must  be  left  to  be  imi)rovised  according  to  exist- 
Qg  cii*cumstances,  as  it  would  bo  but  a  very  temporary  structure,  and 
lable  to  be  carried  ott*  every  night.  Calculations  should  also  be  made 
or  floods  and  freshets. 

THE  SLUICE,  HATCH,  OR  HEAD-GATE. 

This  is  a  very  important  part  of  the  economy  of  irrigation,  and  should 
te  located  in  a  bank  with  a  firm,  solid  ground  of  the  most  compact  ma- 
erial,  so  as  to  obviate  the  necessity  of  repairs  from  the  degi^ading  in- 
Lueuce  of  the  water.  It  is  usually  made  of  a  square  frame,  well  bolted, 
>rimed,  and  dovetailed  together,  like  the  window-frame  of  a  house,  only 
>f  sullicient  strength  to  withstand  a  heavy  pressure  of  water ;  ilnd  in 
ilace  of  sash,  some  2-inch  plank,  about  six  inches  deep,  one  above  the 
»ther,  litted  in,  and  capable  of  working  up  and  down  by  means  of  a 
ever  or  chain-pulley  in  a  groove  on  the  sides  of  the  frame.  This  will 
et  out  the  water  from  the  dam  and  main  stream  in  quantities  to  suit  de- 
uaud  or  exigency.  If  the  bottom  of  the  sluice-gate  is  placed  down  level 
irith,  or  even  a  little  below,  the  bed  oi*  the  stream,  it  is  better,  as  then 
\  choice  of  either  bottom  or  surface  water  can  be  obtained,  and  can  be 
employed  at  any  time  to  keep  the  collection  ot*  silt  or  accumulations  as 
ow  as  desirable.  Sometimes,  and  it  is  certainly  better,  a  double  sluice- 
jate  is  arranged  with  one  at  each  end  ;  a  strong  plank  box,  Hume,  or 
iqueduct  between.  This  makes  the  whole  structure  stronger,  and  is  a 
)etter  protection  against  Hoods  and  freshets.  These  hatches  or  sluices 
ian  be  raised  from  the  top  or  bottom,  and  tlie  amount  of  water  grad- 
lated  to  accommodate  circumstances.  Another  kind  of  movable  frame 
s  made  of  planks,  working  upright  or  on  end.  The  water  by  these  can 
>nly  be  admitted  at  the  tioor  of  the  sluice.  These  gates  are  so  com- 
aonly  used  in  connection  with  mills  that  a  further  description  is  imncc- 
'ssar\',  as  any  person  can  see  one  but  a  short  distance  iVom  his  own 
loor. 

In  building  a  sluice  it  is  better  to  excavate  a  little  deeper  than  run 
ho  risk  of  the  embankment  being  below  high-water  mark,  or  of  poor 
oaterial.  The  initial  cut  at  the  head-main  should  not  be  at  a  right  or 
icute  angle,  as  it  tends  to  create  resistance  to  the  current,  and  occasion 
tjbounds  from  one  side  to  the  other,  which  probably  may  cause  under- 
uiniug.  The  line  of  the  ditch  should  be,  as  near  as  circumstances  will 
dlow,  with  a  due  regard  to  permanency,  continued  with  the  line  of  the 
aether  stream,  so  that  the  cun*ent  will  be  uuhiterrnpted  in  its  easy 
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tlow.  il'tbc  HaLer  is  iakeu  out  at  a  tan ;^eut  with  the  supply  stream, 
miscliioi'aud  dh'sasler  by  iiiipiiJ.:;euicnL  is  inevitable.  The  angle  should 
Ijc  rounded  as  near  Hogartli'.s  line  ut'  beauty  as  is  possible. 

Ai'tilicial  enibankujenls,  of  ^\biclJ  there  arc  several  ibruis,  such  su 
earthen,  sod,  or  roeU-wall,  either  dry  or  eemented,  earthen  mounds  with 
reversed  slopes,  I'aeed  \siLli  stones,  jules,  brush,  aod^  or  wicker-work,  all 
can  be  used  lor  the  i)nri>ose.  Where  the  escarpment  of  the  bank  is  of 
ii  sandy  or  jjcnixelly  eharaeter,  the  willow,  osier,  and  a  thousand  other 
plants  and  trees  which  will  bind  the  bank  in  a  solid  mass,  and  comi)act 
the  drift-sand  with  a  surface  of  alluvial  soil,  can  be  used  with  success. 
In  Cohuia  County,  California,  the  .\gricultural  l!eporl  of  October,  1871, 
says : 

Our  iarui'.io  :ii<j  iii:ikiii!^  *\kk!  ;_v;i«  ■>  -jiH  cil' \\roi:^''hL  iiuii  iii^tca^)  of  >\(>o(l.  When 
Ihcrc  i.s  no  nii:i  ful■^.ix  inuiiihs,  v. uoilon  ^.itcs  eliriiik,  uiul:av  apt  lo  l)r»*:ik  tbuucxtteir 
sou.  We-  at'c  i.-jh  'naliin^^  n.'niid  i'.jl'r:.  i'Jh-  tosii  ic-jL  in  (liumittr,  n\  'it!  tli-j-  ^atointlio 
ui^per  rnd. 

Tlii:  ilKAiJ   :»iAiN  DITCir. 

This  ditch  is  tii^l  marked  out  by  tlu-  surveyor';^  .^l.ike^,  usually  100 
feet  aiJjr.i, and  followed  by  a  .'.^ood  plow  to  mark  the  Hue ;  it  is  notessen* 
tial  to  follow  ll'L".  Miiveyor  in  t-vciy  minute  turn  in  the  line,  as  the  difle^ 
ence  of  li  vcl  in  100  feet,  at  a  fall  of  1'.]  feet  lo  the  mile,  is  only  aboat 
half  an  iucli :  .-o  if  a  cln.se  aoproxinuition  is  arrived  at,  it  will  besuffl- 
cieni.  Tiie  <  yc  of  an  inieriii»ent  farini*r  or  teanisti  r  ea?i  saveqnitea 
distance  in  a  mile,  ).»y  \\ai^-hin<;'  these  corners,  without  any  loss  of  fialL 
When  I  hi*  line  ol'  the  ditch  is  well  marked,  then  return  and  run  a  par- 
allel line  lo  mail:  the  width  of  the  ditch;  then  the  heavy  ditchinj^  plow  and 
scrai)er  i-Iu;uM  \)i\  nsed.  iSome  vevyexeclleni  ditchers  are  made,  both  in 
Hinop'.*.  and  in  the  Cnitcd  Sialc-s,  v/hich  make  ditchinpf  a  very  easy  job. 

in  re.';ard  lo  tluj  size  of  ihe  ditcii.  calcidation  must  be  made  as  totbe 
number  ui  acres  to  inignic  ;  »"jO  inches  foiS'i  acye.>  would  usually  RuflSce 
tor  oniimny  farm  cioi?.-;  gai'den  cro])S  wani  more;  the  rice vrop still 
more.  Then,  a.:;i:in,  other  naitt  '!'.>  uuv.r.  be  taken  into  consideration, 
<ucli  a.\i  tl:'^  qmility  of  the  soil  and  the  aiiiouu!  of  evaporation  and  seep- 
a^T".  ft  ii:  is  Very  sinniy,  mo^e  watcv  must  b(»  n..:Mi,  as  it  will  lose  by 
peicoltitioii  more  tiian  an  iniivcrvioi!;-,  c  hiy  soil. 

The  amount  of  fiViti)orjiti«Mi  is  a  lnr;;o  ilcni  in  :;  lovi^  ditch.  Jlr.  J.W. 
»Smii-h,  of  Denver,  one  of  clie  s'.ockhr.jdcrs  in  ihe  Platte  Water  Canal 
Compjiny,  informs  nv:;  that  oui  oT  r.bor.t  1,700  inehe-:  i>f  water  at  006 
])oinl  i'l  tl'.'Mi  ditch,  not  above  1,000  ai"  .sold  and  utilized  when  it 
reaches  d  i)uint  t.i;»bi  miles  below;  the  j'eiiudmler,  about  700  inches, is 
lost  by  evj'jioration  and  seepage.  This  is  a  wide  and  shallow  ditch.  In 
some  p!Jic<  s  it  is  ei^^ht  feel,  in  orhers  six,  and  down  to  oi^^hteeu  inches 
of  fall  to  the  mile.  It  is  a  well  establislied  principle  that  the  deeperthe 
amount  of  water  irarried  by  a  diich,  in  proportion  to  its  width,  the  lea 
lall  is  ncL't  ssary,  and  the  loss  is  much  smaller  from  evaporation  and 
vseei)ajie,  Accoidin;,^  to  the  b(  st  authorities,  a  velocity  of  seven  or  eight 
inclieiL*  per  second  is  nec(\ssary  to  prevent  the  deposit  of  slime  and  vege- 
table growth,  and  about  tiileen  inches  i  er  sceond  the  deposit  of  sand, 
Thu  i  the  mejin  velocity  neerl  not  exr'eed,  ov«'r  a  slimy  bed,  S  inches  per 
r.eco'.Ml :  over  a  common  clay  bed,  ^I  inches  per  second;  over  a  river  sand- 
bed,  l."i  inches  per  second :  over  ii  /jjravolly  be<l,  18  inches  per  second. 

A  .iupcrticial  observer  luifrht  suppose  that  seepage  is  intinenced  veiy 
jiiuch  by  atmospheric  or  even  the  v.ater's  own  vertical  pressure;  but 
it  is  not  so,  exc(»i)t  in  a  very  nnnute  degree.  Let  lis  remember  that  an 
oak  liume  or  channel,  water-tight,  holds  water  without  seepage;  flnmsB 
and   charniels  of  other  inateiial  can  be  made  imper\'ioii8  to  seepagBi 
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iji-e  are  uiaiiy  kinds  of  uiatmal  used  iu  thr  cuusiTuctiun  of  iliicLes 
It  will  iire\cut  seepai^a*,  aiul  (liHereiit  uiateriaLs  can  bi?  ibuuJ,  on  ii 

.uatiu^  scalf,  calculated  upon  acknowledged  :icientilie  tbruiuias,  of 
piy  kindof  porosity,  including  white  sand,  tine,  gravel,  eoiiise  j^ravcl, 
lugle.smull  b0N\lders,  up  to  lar^^e  ones,  tlirougli  wliieli  the  v,  ater  v\-ir» 
rcolate  as  thi'ou?;h  a  siev<\     In  fuel,  all  soils  are  really  -vj^'\".:t;t'  tW 
t'Ut  dcirrees  of  lineuc^s. 

Materials  jn-operly  ])repared  can  be  foundother  than  v.vjoil.i(uiie,iron, 
!.,  which  will  prcMMil  the  se«'])a;;e  of  wati-r,  at  lea>:!.  to  any  great 
tout.  -\  <liteh  can  l)e  eonstrucled  over  a  ^an([-hill,  v.  Ik  il  oO  laches 
II  be  lobl  in  runninj:'  1(K)  feet.  The  same  dilch  can  be  jire^ured  by 
:i!icial  botronjing  which  will  cany  the  ."iO  inehrs  or"  ^  att  }■  i'ov  n  length 
ten  miles  with  seance  any  ]iere('[)lihle  Ioms. 

A.  deeper  <litch  can  be  run  at  a  less  fall,  thus  ceonouii/iu;;"  sniluee  ex- 
sed  to  the  heat  of  the  siufs  rays,  and  thereby  decreasing  t'lt;  evapo- 
:ioii.  In  constructing  ditche:;  (jf  a  small  iiiJl,  the  deposiu  of  slime, 
ad,  and  vegetation  diminishes  the  sectional  area,  rind  impedes  ihe  cur- 
it.    They  should  be  always  kept  well  cleaned.     Ttic  course  ol;;  'aitch 

d  be  as  straight  as  possible,  it  v^'loeity  is  d».'sirable  :  the  nu.):\:  fre- 
ent-the  curves  tbc  greater  the  loss  of  velocity;  the  ;ie:i'ji!  lo.-:,  by 
rvature  has  been  calculated  and  tabulated.  The  ditch  .-'ioliM  not. 
made  too  large,  too  wiile,  or  tof>  deep;  it  can  a.Iwayi;  !;.•  c -jhirge*! 
Ler  by  widening  or  deepening,  when  neccjisity  requires.  When  '.jr:u:- 
ablc  it  is  better  to  construct  a  ditch  by  plowing  two  «  r  iluvi  fur- 
vs,  which  can  bo  done  by  unaided  labor  with  a  span  of  iiorses,  thav 
pay  out  ready  cash  for  assistance  when  it  really  cannot,  bi:  atletdi  t-. 
very  uselul  size  of  ditch  in  a  hard,  comi)act  soil  is  ;^ix  fett  v.:l!c  at  the. 
rface,  three  feet  at  the  bottom,  and  three  leet  deep,  ii'  th"  'v:!!  !> 
«e,  the  slopt^  to  the  banks  must  bo  more  extender!. 
Lf  a  lumber  channel  is  desired  as  n  tlume,  a  square-sided  i^ox  v»ill  dj. 
the  object  iu  the  sloi)e  of  a  ditch  i:5  to  invvont  its  waohing  o/  degra- 
tioD.  Such  a  ditch  will  irrigate,  at  DO  inches  to  <S0  acres,  ii.JuO  acres. 
is  will  cost  about  $400  per  njihi  in  Colorado,  calcalatin;;  tue  exeavu- 
D  at  15  cents  per  cubic  yard.  If  several  neighbors  join  te^^iaher  to 
iBtnict  such  a  ditch,  it  may  deeroase  in  size  as  each  in  sucoe-s-ion  tlraws 
m  it.  For  instance,  if  twelve  neighbors  join  together,  thi-y  can  each 
>p  off  six  inches  iu  width,  or  its  equivalent  of  width  and  Vtcjith,  and 
ee  plenty  of  water  for  all  their  purposes.  Tiie  pi  ice  of  tho  v.-hole 
ch  can  be  equalized  between  theiu,  making  the  aggrejai-    expense 


light. 


FALL  OF  THE  ^lATi   DIIClI. 


i  fall  of  1  in  0,1:88  gives  a  mean  velocity  of  G  iiicLvs  pei*  :rec..'nd  in  au 
iflcial  canal;  1  iu  27,000  gives  a  mean  velocity  of  7  inches  per  L-ec 
d  iu  a  drain  near  Conde.    Ancient  aqueducts  ahov/  a  fall  oi'  i  in  ^32 
1  in  (343,    The  fall  of  the  new  river  or  canal  which  convey:?  ^'.  ater  to 
iidou  id  on  a  scale  of  0.21  foot  per  mile,  or  1  in  21,120.    Its  mutism  is  a 

'  ujilo  i)er  hour.  This  is  too  slow,  since,  during  tlie  .^riiiimei,  the 
apei'ature  of  the  v;ater  is  raised  in  consequence.  Tiie  f:i":l  cf  the  grand 
mges  Canal  is  1  in  3,520;  that  ot  the  culvert  cf  the  Cicton  varer 
>rks  e(iu:ds  1.125  feet  per  mile.  The  artilicial  canals  in  the  Dutch  and 
istrlun  Xediorlands  are  .'^0  to  40  foci  per  niinuto  mean  velocity,  and 
•m  2  to  \i  inches  to  the  mile.    The  Illinois  Iviver,  in  a  di.-!ance  of  two 

(Ired  and  twenty  miles,  has  a  fall  of  only  2^  feel.  The  Phitte  River 
low  Denver  has  a  fall  of  11  feet  per  mile ;  but  it  gradually  decreases 
it  apnroaches  the  Missouri  River. .  Cherry  Creek,  froiu  its  source  to 
mouth,  at  Denver,  has  a  fall  of  ;i5  feet  to  the  nnle;  but  it  is  filled 
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witU  .siiiul  all  tlic  year  rouud,  cxcej)!  altlic  time  of  the  ^spriu;; 
al'ter  a  heavy  fall  of  sdow  in  tll(^  mountains,  or  a  peculiarly  rain> 

Colorado,  on  account  of  tb(»  peat  fall  to  her  streams,  is  sinj;;iilany 
lunate  in  regard  to  inij^^ation.  In  all  nionntaiuous  countries, 
])laius  «4:iadna]ly  sIo|Je  toward  the,  larf,^er  Avater-ijourses  or  p-eat  art( 
tif  the  ilitlereni  hydro.uTaplii<*  systems  <»f  lla»  j^lohe.  Like  the  i)laii 
Lombardy  and  Abyssinia,  the  <lreat.  J*lains  of  Colorado,  gra 
sloping;'  ^Jiradnsilly  drcieas**.  in  fall.  The  Adda  and  the  Tieino,  iu  ii 
hi  some  of  their  eharaeterislics.  an*  nuu-h  like,  the  tonxiutial  stre 
of  Coh>rado.  As  the  mountains  of  r-^,^yp1  an*  to  the  ]dainsof  Ahyssi 
so  is  tho  Sici  iji  Aladn*  of  the  American  e<Hitinent  to  the  Cireat  Via 
Colorado  and  Kansas. 

rtome  of  tin*  liydraulic  dilcla's  'in   the  mountainous  di^triets  of  C 
rado  eniph)yiMl  for  ;^roinid-shucin,ii',  «S;c.,  have  an  innnensc  fall,  and 
Ihe  ;;Teat  rubber  and  canvas  hose  to  Ih.e  very  utmost.     The  ditcli  o\ 
IMatteAVatcr  Canal  (.'onipany,  with  its  heavy  fall  in  some  j)laees, 
course  chok<Ml  with  siual.  and  its  baidvs  an*  continually  break hi;^. 
main  ditrh  is  vi'-ry  rapid,  and  the  tall  heavy,  tlie  slope  of  the  banks 
be  considerable,  or  the  v.ashin.i;'  will  work  scjious  trouble!  and  u 
Ihrouuh,  <'Ulliiii»'  rivvasscs  bv  its  action,  and  disliL;urin5j:  the  farm 
is  be."5t,  thncforc.  t*»  sovr  ;;iass  on  the  sIojh's  aial  banks;  it  holds 
Avhole  to;:('{h<*r,  a.nd  i^  a  ;;'reat    help  to  the  beauty  ami  permaneiM 
your  ditch.     A  main  ditch  should  ne\crhjnc  overliA  feet  fall  per 
This  ]»inclMs  old  jneiudiccs  of  a  f(,*\\  farmers,  but  loii*^  exi>erience 
all  Mientiiic  aiu'lioiitirs  jno\c  the  accuracy  of  the  statement. 

In  ditchin.Li,  thcic  may  be  ,t;iillics.  cahous,  streams  or  depressl 
the  surface  oi  the  farm,  ovci'  wlii<  h  von  want  to  carrv  the  water,  w 
ilMvillberlicapest  toconslrn<i  a  tlimie  oj'a<iuedu(*t  either  of  lumber,! 
earthwork,  rock,  or  pij>es.     In  sni  li  ra^c.  thcicost  of  each  should  be( 
fullv  computed,    .Vlumbrr  liiunev.iil  not  last  abo\«^live  or  six  vearj*, 
if  the  water  docs  not  run  all  tla;  year  roun<l,the  suii,  when  it  i.s  drj', 
so  waip  and  t'^i^L  the  plankin-,^  as  to  make,  it  leaky,  and  act  like  a 
ander,  oi*  sieve,  Ihtjcby  l(;>:n.'.:  a  .nival  many  inches  of  water.    The 
a  tendency  jimon,^-  A.m.'!ir:ii:s  i«j  const rncl  ev<'rytliin.u'  with  an  eyo 
to  the  ]ires<'nt.     iauup(.ans  generally  build  with  velrrence  to  jHi! 
nency.     'i'iic  old  buildnjjis  now  standing;  in  iJnijland,   nn>numeu( 
durabi!il\',    <'en>t!U<'(ed    eleven     hiiiij|re<l     years    aiiro,    bcai*    wit 
to  this  f;i<:l.     'j'!h-    lendency  to   put    up  works  <»f  a  icmimrary  t 
acter  ::h'..)ii!d  be  clucked  as  mu<:h  as  |M)^sil.»h'.     J-'oundalious  shoidt 
mor<;  sub-uuiLial.  and  e\ri'\  lluna.,  a<|ueduci.  dam.  brid;;e,  or  woi 
public  injpro\rmen J   saouhMM;  built  of  rtw  k.     Lumber  tliimes  luc 
like  fabells  or  lo\s:  earthviork  tlumc.-^  are  like  sn^ar  and  salt  aiT 
meiils.  a;   the  nuMcv  e:"  the  -o]>heJs,  winds,  and  storms:  sheet  iiXJ 
better,  but   nut  .-o  i^myi  as  rock,  whu!li  will  scarcely  require  rep 

Tbe  v/ater-way  shonUl  b('  lined  with  cement  or  ]Hiddie,  to  prevciit 

\alls  tVom  bein^i;-  s:Uu!*aleil. 

PI  D])LlNt;.   oj:  AKlli'IClAL   JU)TT031i:^0. 


tou>!tnfvtln   puddUnih — It  is  useless  for  a  uovieo  to  uttcmpt 
«  w...iMti^»n  oT  vovk  (m  d'*cbes.    A  mere  puddle  of  water  orclayis 
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Dt  It  ro(iiiires  working  with  as  much  caro  as  tho  clay  for  a  well 
I  l}rick.  Surface  aliiivial  soil,  found  on  the  banks  of  our  streams, 
t  do.  It  wants  a  light  loam,  very  different  from  clay,  with  a 
idmixtiire  of  course  sand  or  fine  gravel,  well  worked  with  a  spade 
oper  consistency  with  water,  so  as  to  form  a  kind  of  concrete, 

it  does  not  partake  of  tho  character  of  concrete.  In  California 
ab,  horses,  oxen,  and  even  men  are  used  to  work  the  puddle  to  a 

consistency  with  tlioir  feet.  Putting  it  when  properly  com- 
<1  into  a  brick  macliine  will  do  better  than  anything  to  prepare 
►lastering  or  daubing  (to  use  a  common  expression)  the  lK>ttom 
les  of  a  diteh.  If  a  ditch  does  not  run  water  all  the  year, 
ig  may  as  well  be  omitted;  for  the  cracking  from  exposure 
Hin  will  be  so  great  as  to  make  it  almost  useless.  A  brick-maker, 
mid  naturally  be  supposed  by  the  novice  to  be  the  best  person  to 
puddlin!2f  stuff,  is  tlie  worst,  as  he  would  select  the  same 
kl  whici)  he  would  use  for  making  brick.  In  fact,  it  is  only 
idcncc  that  one  can  learn  to  choose  good  puddling  stuff.  It  is  true 
rubers  in  Colorado  are  using  the  common  alkali  bottom  clay  to 
their  ditclies,  and  have  approximated  to  a  (jmisl  success ;  but  in 
nstaiice  where  it  has  been  used  the  ditch  cannot  be  relied  upon 
lomical  work.  Probably,  however,  this  alkali  clay,  if  the  farmer 
}  of  water,  and  does  not  understand  the  better  process,  will  suffice 
igh  way,  ibr  ordinary  purposes,  but  certainly  not  for  a  permanent 
xstanfial  structure. 

artificial  bottoming,  or  puddling,  is  of  vit^l  im]>ortanee  where 
ircity  and  the  great  evaporation  makes  water  valuable.    The 

of  the  western  side  of  our  continent  should  experiment  and 
'.  a  practical  knowledge  by  observation  in  regard  to  it,  as  the 

the  density  of  population,  the  more  urgent  will  be  tluj  necessity 
ase.  Fie  c^mnot  affonl  to  look  hastily  over  this  part  oi'  the  econo- 
rrigation. 

linff  hi/  (Icjxtsiifio)}, — Kveiy  current  <>i*  water  carries  wliii  i(  cer- 
limentary  de])Osits  of  f/f/>m,  which  are  the  accumulations  from 
?s  disintegrated  by  certain  intiuences,  oftentimes  hy  the  stream 

These  d(»posits  are  of  a  great-  variety  of  composition  and 
il,  from  small  rocks  down  to  the  gravel,  sand,  clay  of  varions 
?s,  mineral . en vt lis,  alluvial  soil,  and  vegetable  matter.  The  kind 
ription  of  i  lie  sedimentary  deposit  depends  on  the  velocity  of  the 

ortlie  till).  'rhe>;e  deposits  can  be  used  as  a  lining  or  cement 
/lies,  if  ])ro]ior  cnrc  is  used  in  the  depth  of  i:ill  and  the  choice  of 

for  youv  ditch  courses.  After  the  deposit  of  one  kind  of  earth, 
r^rienced  engineer  will,  b\  a  change  of  fall,  bring  down  a  different 
'sediment,  which.  dejK)sited  along,  will  make  a  cement,  capable 
sting  tl:e  aciion  of  water  from  either  seepage  or  leakage.  A 
r  scicTuist  of  the  ])resent  day  says:  ^^JW  tliis  gradual  cementing 
;,  :i!iv:iily  alliide<l  to,  or  by  an  interruption  of  the  aqu?ous  aetion, 
ivijil  i:iveis  nmv  become  so  hartlened  as  to  form  a  innv  bed-roclc'' 
iiiimeiiM^  e\a]iora1ion  of  water  from  ditches  is  a  serious  loss, 
^liouM  be  obvi:it(Ml  as  far  as  possible  by  thi^  ])rotection  of  the 
n  tlie  <lii('hes  from  the  action  of  the  pow<»rful  rays  of  :i  vertical 
.'overing  tln^  ditches  l)y  planking  or  arches,  of  course,  w(mld  not 
lomical,  th(»n^fore  not  feasible.  '  This  loss  mav  b(».  decreiused  by 
ig  the  evaporating  surface — making  tln^-  ditcli  as  narrow  as 
ai)l(*.  Trees  niv  a  very  important  material  to  use  for  this  purpose 
iottonwood,  box  ehhn-,  locust,  and  the  willow.  The  last  is  proba- 
Hiestfor  this  puipose,  as  it  grows  very  rapidly,  especially  the 

or  osier  willow. 
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\\'fi;u  is  iiii  inch  i»L'  walor  ?  Some  of  our  engineers  will  tell  yoaan 
iiiclM^r  Wilier  should  bo  measured  with  a  six-iuch,  some  a  five-inch. 
sonic  ii  ioui'-iiicli  liojul,  and  so  on,  aoconling  to  the  whim  of  the  party, 
or  tljp  oIjJi  f'l  .son^-lit  to  Ije  obtain<ML  Why  is  there  so  much  ronfiisicm; 
it  is  simply  bofan.'^i^  ovon'  ono  nn^asuros  an  inrli  of  water  to  snit  hi«*  own 
■parhcnlar  viijWv-t. 

Tiio  pvossuro  u<K*lrlno  no  doubl  ori^inateil  in  eA)untric.s  or  looalife 
\Thoii\  hydraulic  force  was  required,  and  not  where  used  for  simple  ini- 
?ratinp:  piir])oscs.  in  niounlainous  sections,  where  lij-draulic  miDingfe 
<.'arri('d  on,  of  rouise  they  stii)ulato  lor  a  certain  ])ressurc  at  the  head: 
so  also  wij  h  v»';iiijr  ibr  power  in  our  mills ;  but,  if  an  inch  of  water trift- 
out;  stij)ulatio!)  ars  to  head  is  contracted  for,  the  contractor  would  notbe 
coni]»i*l]cd  to  furnish  more  water  than  the  efllux  of  a  stream  throngha 
sqnnro  inch  orilice,  with  a  head  only  of  a  lino  above  tho  surface  of  the 
oiMMiinj;-.  Tho  most  proper  way  to  measure  water,  to  buy  or  to  sell  it, 
is  by  tlic  iXiUhm  per  sc^cond,  per  minute,  per  hour,  or  per  day.  This  can 
be  ca-eulaicd  lu  a  nicety,  as  CAcry  kind  of  velocity  has  been  reduced!^ 
the  ablest  i-iathcnuilicians  to  minute  formulas.  Take  a  bottle  partiallj 
liilcd  Willi  V, atir,  let  it  lloat  down  the  stream  to  bo  measured,  betweeo 
two  i)oiii:.s  designated  by  poles  or  roi)es  thrown  across,  say  for  100  feet, 
then  taki:  a  i^ootl  stop- watch,  and  note  tho  length  of  time  the  bottle il 
float  inc^  botwt-cu  the  ^ivcii  points ;  |;::ctthc  mean  width  and  depth  of  the 
stream  fonniut;'  the  sectional  area ;  then  multii)ly  the  velocity  i>er  second 
i)y  the  sectional  area,  and  50U  obtain  the  volume  in  inches  or  feet  as 
you  think  best  :  ilittn  divide  by  the  cubic  inch  contents  of  a  gallon,  and 
ihe  r<  suit  is  ascorlainud  for  any  time  you  wish,  per  second,  i)er  minnte. 
&c.,  &c.  An  "  inch  of  wator ''  is  not  the  same  as  a  cubic  inch  of  water. 
iMany  irri-ititors  v.  !iu  arc  i\oi.  vorscd  in  mathematics  or  engineering,  are 
apt  to  c;:!i  il  ^-  a  'jubit:  inch  of  water;-"  this  is  a  mistake;  a  square  inch 
of  water  v.;;jild  l;^?  correcL  as  irrigation  is  measured  in  the  far  West. 
Thof?M  (i;::iii:in  luede  of  measurinin' an  inch  of  water  was  byaroond 
Griik'e  <rj"  ijf  1..  in  o:;»jncier.  The  Platte  iiiver  Canal  Company  obviates 
l/K^  t:i):I:hM:;  «i;s.\vn'emeni  on  the  measu.reiaent  of  water  by  stipulating 
hovv'  :*:  s;j:,li  :;.'  .•.iviisnred  at  (he  l?ai<.'hway,  where  the  water  is  taken 
out".  T'"cy  do  r.oi  a,:;riu»  to  i»ive  an  *•  inch  of  water,''  or  inch  of  water 
under  f;  ■ti;i.i'i  :)r'.::i-ria:v :  Vmi  nicrely  a  voluui'*  of 'vator  running fh)ni 
th'.ir  \'vi\-  •'■"  "i;  •■  h-Ac  oi'  ••(■rtain  dimen«-ions\ 

if 


l\\  ::r-i\v:  i-r'.'./i  wiili  tiie  iu-ad  main  dircli,  it  1^5  oftontimes  desinible,  if 
yon  !ji:v:^  -rv-i-ibip  d(-pre>sions  in  ihi'i  land,  to  form  reservoirs  into 
vrii'ci:  ;  '■>::  ,:::   '.  .ve  a  c.^ntiiinon.s  :strean!  of  wator  running  dining  the 


* 


!']!=  -■  o;l:<r  p^iicr^ivncy.  A  roserv(;ir  may  bo  made  at  the  head  of  a 
jv  i:,.',  -v  vla.o-^'inL;'  a  teniji  :i'ary  riil;o  o^eaiban-nnent  across  Iroiu  side 
n  si-it',  wil:  ::  f:lr.ie(»  level  with  the  bottom,  lor  draining  or  imgatinj 
.iijfls  !.=•;.;•>-;  ir.  Fish  can  b<^  kept  within  it,  a(iuatic  Ibwls  can  he  bred 
i;"rc-.  ii-!;;  n  i::v'  r-toek  w;iterin,i;-i)l;ice  can  be  avSsuredall  the  j-ear  round, 
^nsii-.ci-  lL:rni.siiin;^ali  tli**  ice  lor  the  neif^'hborhood  during  the  snmoef 
t;iouiIi5-.    The  nnnn  ditch  may  be  tapped  to  iiil  it  at  any  pointinil 

»r  -•  li'-'-i-n  r»-  •^'*nxfo-\V*^\\  to  open    U*  ClO«^  at  pleaSUIC. 
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l>r.  BeU,  in  his  *•  2sew  Trarks  in  North  America,''  says : 

About  six  TiiilcR  Bi^ulh  of  Fort  T'liion  in  sltnatod  what,  evon  in  n  civilized  couutry, 
light  bo  called  a  model  farm.  lilr.  Kronig,  tlio  owner  of  this  farm,  camo  to  the  con- 
lusion.  from  his  own  observation,  thattho  rainfall  along  the  base  of  the  mountains 
raa  qniti;  puilicii'nt  to  supply  artificial  reservoirs  fi'om  which  tracts  of  land  could  bo 
ucccssfuUy  iiTipited.  >otwithstauding  the  chancer  of  such  an  experiment  turning 
»ut  a  mostly  failure,  ho  set  to  work,  and  has  formed  on  the  open  plain  two  or  threo 
nkcs  or  reservoirs,  from  which  he  now  irrigates  2,500  acres  of  land.  I  bnthed  in  one 
if  lhe!<o  lakes  in  passing,  went  over  a  line  house  ho  was  building  near  it.  and  saw  with 
dcasu re  the  groves  and  avenues  of  young  trees  which  h«  had  planted,  all  thriving 
>eantifully.  The  yield  last  year  was  an  average  of  33  bushels  of  maize,  40  of  wheat, 
ind  50  of  oats  to  the  acre.  He  is  now  a  rich  man,  and  hopes  soon  to  have  another  lake 
md  Roveral  hnmlrcd  acres  more  land  in  good  working  order.  He  also  states  that  ho 
VhjIs  ronvinced  that  the  rainfall  has  increased  eiucc  he  commenced  to  inigate  and  form 
he  lakes. 

DIFFERENT  3I0DES  OF  1UR1GATI0^^ 

Theru  are  jsexeral  dillcrciit  luodes  of  irrigation,  Jiiid  eacli  of  thoiii  has 
ts  peculiar  crops  and  lands  to  which  it  is  best  adapted :  1.  ]5ed\vork: 
J.  Catch  water;  3.  Warping;  '1.  Flooding;  5.  Subterraneous. 

Bc'ihcork  irrvjatioiu — This  is  done  by  a  series  of  hatches  or  sluices  in 
;be  main  ditch,  un  either  .side,  openini^  into  lateral  branches,  generally 
it  right  angles,  and  much  smaller  in  size  than  the  main,  and  generally, 
hough  not  necessarily,  at  regidar  distances  from  each  other;  the  land 
)etween  each  formin;:''  planes  of  sometimes  30,  10,  or  50  feet  each,  with 
t  water-branch  runnin;^^  down  their  slo])es,  upon  the  old  ridge  and  fur- 
t)w  principle,  thoui>'h  the  draining-branch  of  the  fceder-dit(;li  is  slightly 
nore  niark«Ml  thiin  the  old  shallow  furrow.  These  planes  or  ridges  nuist 
rary  in  widtli  aiid  extent,  according  to  the  necessities  of  the  case.  If  it 
s  a  8oil  hind  to  iiTJgiite  and  hard  to  absorb,  they  must  be  smaller  in 
neasure  iiciiiss  ilieiii.  If  the  soil  absorbs  moistun*  readily,  a  longer 
listanct,'  across  Miem  will  be  suflieient.  The  crown  of  the  ridge  should 
lot  be  i»ver  V^  inches  higher  than  the  farros\.  These  lateral  branches 
nust  iill  bf  e:»r(.-full\  regulated,  as  to  the  <iuantity  of  water  necessary  to 
jfl'ect  tiie  object  and.  if  possible,  not  have  any  %aste  or  surplusage  when 
he  deject  is  iicconiplished  and  tl\e  lowest  point  proi)erly  watered.  A 
jarefu!  farmer,  who  has  execulivr' ability  and  understands  the  juinciple, 
;an  so  recrulute  the  water  as  to  have  scarce  any  surplusage,  which  is  a 
rrry  great  consideration  in  (h\v  localities.  Care  must  also  be  taken 
:hat  tin*  siiridw-;:ige.  if  any,  should  be  carried  oil' immediately,  by  proper 
Irains,  ns  si'.r.idin.n'  water  on  cn^ps  is  quite  as  disastrous  as  no  water  at 
111.  Beduoil;  irrigation,  however,  will  not  pay  in  Colorado,  because  the 
and  requir<  s  beveling  and  so  much  expense  to  be  laid  out  upon  it  to 
jtrepiire  it  ior  rlie  vMter.  Tl^e  best  irrigators  there  have  entirely  given 
it  no,  an;l  prel'er  a  niediam  plan  of  embodying  the  catchwater  and 
Iloodniir  nuxies. 

C'^irliiri'.ier  Irrhi'iiit^.t. — This  is  ciirried  on  upon  quite  a  different  priu- 
eiple.  i.ir.eral  branches  are  used  from  the  main  ditch,  as  in  the  bedwork 
plan,  l)ur  iiot  in  such  numbers.  Only  one  hatch  and  lateral  is  oidina- 
rily  .I'.cd  \ov  one  ciass  of  altitude  slope  or  declivity.  The  water  is  taken 
iniii;  iI:j"  main  an<l  j  asses  down  the  slope  a  short  distance,  then  takes  :i 
tririi  hiaizontally  along  the  side  or  face  of  the  slope,  and  sometimes  ])ar- 
ullel  \\\\\\  tile  njain  ditch,  continuing  to  the  farthest  point  (jf  the  slope; 
it  is  ili.jn  ler  down  ti)  a  lower  point,  and  returns  on  a  lower  parallel,  say 
L*o  o!' :;i»  feer,  lo  jn<t  below  the  starting-point;  thence  it  agrdn  doubles 
It  a  iDT^er  ])oi!it.  and  repeats  the  process  until  the  wh(de  of  the  water 
ise\h;iusi(-cl  or  t  lie  land  Irrigated.  This  process  is  carried  on  at  dilien-nt 
places  in  the  held,  accortling  to  the  topogniphy,  contour,  <jr  ]»rotlle.  li 
there  is  one  locfaliry  or  one  descdptiou  of  crop  which  needs  morw  water 
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than  this  pJnii  pves,  the  water  in  the  clumiiel  can  be  stopped  or  dammed 
lip  by  sods  or  little  l)oard  sluice-gates,  and  the  wator  made  to  run  over 
the  edges  and  flood  the  neighboring  ai*ca,  the  next  parallel  below  catch- 
ing tlie  surplus.  It  is  not  sound  policy  or  economy  to  dam  up  the  main 
ditch  in  this  manner,  which  should  be  used  as  a  head-main  and  sourceof 
supply-  alone. 

Another  phin  can  be  a(lo])ted,  and  is  usual  in  ColoKulo,  to  constract 
laterals  down  the  sloi)e  from  the  main  ditch,  with  diagonal  fnrrt)W8, 
about  every  lour  or  six  feet,  more  or  less,  as  circumstances  may  re- 
(piire,  to  carry  tiie  water  on  either  side  of  the  laterals.  In  this  case,  a 
mere  i)low  lun*ow  is  suHicient,  an<l  is  tt^mporary,  being  i>lowed  ©very 
year,  and  locations  clninged  as  the  experience  of  the  farmer  may  deter- 
mine. Another  i)lan  is  to  throw  laterals  from  the  main  ditch  down  the 
iiico  of  the  slope,  and  draw  a  han'ow  in  various  directions  from  the 
laterals,  continuing  the  teeth-marks  with  the  grade  of  the  slope.  Thw 
is  a  very  good  arrangement,  and  ])erhaps  is  better  than  flooding  for 
ordinary  (trops,  as  the  little  rivulets  caused  by  the  harrow-teeth  can  be 
bett<»r  controlled  than  by  flooding,  though  for  permanent,  sound,  com- 
pact, close  old  grass  sod,  the  flooding  is  ju'cfi^rable, 

Flooding. — ^I'his  system  is  very  commonly  used  in  conm^ction  witlithe 
catchwater  ])lan,  and  is  really  tlie  very  cheapest  and  easiest  understood 
of  either,  ft  is  done  by  closing  the  laterals  with  .temporary  dams  or 
boards,  and  Hooding  the  wal^^r  over  the  edge.  This  is  as  cheap  as  any 
of  the  systems,  and  linds  much  favor,  though  givat  caution  is  neces- 
sary', as,  if  the  slope  ol'  the  ground  is  too  lu^avy,  washing  of  the  soil 
and  the  seed  with  it  may  result.  This  mode  by  some  is  called  ter- 
race-work, and  (Jovernor  Hunt  at  Denver  has  practiced  it  to  some  ex- 
tent on  clover,  witli  admirable  success.  Another  kind  of  floofling  is 
by  hitting  a  body  of  water  from  one  side  of  a  river  run  all  over  a  low 
piece  of  land,  and  letting  it  otf  into  the  parent  stream  at  a  lower  point 

^YarpJnf/, — Tliis  is  api)lied  to  lands  submerge<l  with  water,  .ind  is 
s<'arcely  ever  used,  excejit  on  tlie  seaside,  where  the  tides  can  l)e  em- 
ployed.' It  is  don<»  by  embankmcMit  of  tlie  land,  and  letting  in  the  waterj 
allowing  it  to  stand  until  the  sediment  or  warj)  is  deposited. 

SuhUmnicovx  Irriffniion, — This  is  dont*  entirely  bv  letting  the  water 
into  dee])  drains,  or  ditches,  toreacli  down  into  the  snb-soil,  and  is  admi- 
rably adapted  to  a  very  dry  climate,  and  for  crops  which  extend  very 
deep,  as  it  does  not  appear  on  the  surfaces  except  by  absor])tion  or  up- 
ward ]»ercolation.  This  kind  can  be  us<m1  any  time  in  the  day,  Tvhen 
the  sun  is  over  so  hot,  and  it  dons  not  sra id  tlie  plants  like  the  other 
syst(uns.  The  ditches  arc  usually  made  the*  same  as  underdminage, 
by  brush  or  largo  stones  to  fill  the  ditch,  allowing  the  water  to  soak  or 
seep  through  the  soil.  The  onlydifleiuMJce  bet  ween  subten^anean  irrigation 
and  undcrdrainiiig  is  in  the  location  of  the  ditches;  in  the  iirst  yon 
])l{i(*e  them  on  the  liiglicst.  and  in  tin*  latter  on  the  lowest  ])oint  of  the 
land. 

IRRIGATION    AS   A   VKITHTJ:   I-OU    FKll'JILTZEnS, 

Water  can  be  used  as  a  vehicle  Ibr  various  lertilizing  mixtiut^s(^ 
substances;  a  stream  of  water  through  the  stable,  hennery,  piggeiyi 
back-hviuse,  or  cow-j)en,  may  be  used  in  conv(\ving  food  to  faiTO-plantA 
Spring  or  well-wiiler  should  never  be  directly  turned  upon  sc^edsor 
j>lants,  unless  moderately  warm,  or  of  \\\i\  temperature  assimilating^ 
I'iver-water  or  rain.  Cold  well  or  spring  water  should  be  exposed  in » 
reservoir  to  the  action  of  the  sun,  so  that  it  may  acquire  a  temperatme 
equal  to  the  atmosphere  and  the  earth. 
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A   gooil  liquid  fertilizer  for  plants  may  bo  made  by  mixing  twelve 

Ions  of  water  with  four  i)ouuds  of  Peruvian  guano,  and  allowing  it 

and  for  twenty-four  hours.    This  may  be  applied  to  flowers  in  pots. 

laiio  administered  in  a  dry  state  might  kill  the  plants.    The  same 

lauu  will  serve  three  times,  each  time  being  covered  with  twelve 

Ulons  of  water. 

Tbo  Germans  liave  a  popular  proverb,  that  ^'he  who  has  water  has 
rasd.'^  The  irrigators  in  the  vicinity  of  ]!^orthorn  Spain  need  no 
aniire  where  they  use  water  by  irrigation.  In  that  section  the  water 
loaded  with  the  abrade<l  doi>osit  of  tho  granite  rocks,  held  in  solu- 
on  until,  by  warping  and  flooding,  it  is  deposited  on  their  farms. 
oar  Antwerp,  the  meadows  are  never  manured,  but  highly  improved 
y  the  application  of  water  alone.  In  the  manipulation  of  his  soils  the 
unncr  can  take  advantage  of  knowledge  gained  by  study  of  their  ])ex5u- 
arities  and  experience  in  their  treatment.  If  iie  has  a  too  stiff  and 
eavy  clayey  soil,  he  may  apply  a  thin  layer  of  calcareous  or  silicious  sedi- 
leuij  or  warp,  if  it  is  toolight,  sandy,  andlackscompactness,  a  solution 
hicli  will  give  a  deposit  of  clay  will  i)rove advantageous.  Water  in  such 
asos  must  be  used  as  an  intiltrater  and  not  for  superficial  deposition 
lone ;  when*  wat<T  is  used  as  a  fertilizer  as  well  as  a  refreshing  medium, 
psorvoirs  nuist  be  dispensed  with,  unless  the  intention  is  to  rei>lenish  tho 
ottoin  of  the  reservoir  for  the  ultimate*  object  of  reclaiming  it  for  farm 
rgardeit  i»uri)os(»s.  Water  is  prized  for  irrigation  i)uri)oses  just  in  the 
atio  of  its  amount  of  extraneous  matter  contained  in  solution.  IMver 
nd  swamp  waters  are  always  preferable  to  si)riug  waters  Ibr  other 
easoiis  besides  fertilizing.  Spring  .waters  mo.  always  colder  than 
Ivor  water,  and,  therefon^,  not  so  well  adai)ted  to  cereals  and  small 
ilants  particularly.  To  test  the  necessity  of  a  i)ro])er  tem])erature  for 
rrigating  water,  h't  the  gardener  and  farmer  try  the  experiment  of 
vatering  plants  of  the  same  kind,  ])art  of  them  In  warm  and  part  by 
•old  water,  and  they  will  easily  see  what,  a  ditVerencr  there  will  l)e  in 
avor  of  th(»  warm  wnter. 

On  the  <langes  or  Nile,  it  is  usual  to  make  dikes  or  cmbiiiikments  to 
ceep  the  wat<'rs  conlined  within  certain  limits,  in  nr<ler  that  they  may 
lave  suflicient  time  to  dei)osit  their  alluvial  sediment.  This  is  known 
js ''warping"  nil  over  the  world.  In  Egyi)t  these  1 1(»| »(>•<{ ts  are  alluvial 
in  their  character:  in  l^nglnnd  and  (lennnny  thov  :ne  eliietly  salt  and 
marine  deposits. 

The  amount  of  matter  which  comes  down  from  tlie  iJock>  -Mountains 
is  immense,  and  cannot  be  estimated;  and  the  same  i)rocess  has  been 
going  on  from  time  immenuu'ial.  How,  then,  can  the  great  plains  ever 
be  exhausted,  if  the  farmer  will  use  tin*  waters  that  come  heavily  laden 
with  the  nutrition  which  fiirnishe.^  the  eveiy-day  food  for  plants.' 

Irrigation  cainiot  be  complete  without  ]>ro])(»r  judicious  undenlrain- 
ing.  It  n»(|uir<'s  goo<l  subsoiling,  if  the  depth  of  soil  will  admit  it, 
and  thorough  underdraining.  Simple*  water-fnrrows  are  not  suflicient 
ill  every  instance.  The  water  must  be  carried  oil' as  etfectually  and 
with  as  much  care  as  was  devoted  to  bringing  it  on  to  the  land. 
Water,  standing  in  pools  on  the  land,  .should  be  immediately  got  rid  of. 
In  the  winter  such  pools  are  apt  to  accumulate;  then  the  plow  and 
the  spade  should  bc^  brought  into  re(iuisition,  (*ven  if  it  is  in  mid- 
winter, upon  winter  crops. 

Meadow  grass  has,  as  yet,  i-eceived  but  litth*.  attention  in  Colorado, 
simply  because  the  farmers  there  have  tried  the  ICuroi)ean  i^lan  of  very 
heavy  watering.  It  must  be  borne  in  mind  that  a  tenth  part  of  the 
Water  used  in  England  is  not  required  in  ('olora<lo,  for  the  I'eason  that 
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iliv  coiupact:  iiuJ,  I  111'  .cc"'«-^<"tJi  (>rrnrrii\  >i^ai'S  in  Englnucl,  \^'U1  bear  a  cod- 
tinucMl  lloodiji^'.  If  ihi*  sninc  nmouiil:  was  used  on  the  thin  in^BSofonr 
j)]aiiis  it  \v()vl(!  kill  it  out,  <lio.  soil  how;*:  more  porous  ami  tbo  plants  not 
;.',To\vi!v.';  so  clo^'d y  ■  ov.ot lii^r,  'JMio  English  turt-sod  is  almost  impervions, 
and  ii  lOiiuiii'.^  n  liii;.;  tini"  rn*  th<^  roots  of  tho  p'ass  roceivf>  thonoar- 
ishiiuMil  \\i'('(':->\\vy.  •  In  [\i\u\  v.  lion  tho  fanners  of  Colorado  have  made 
:i  rnlo  ro  itlant  liinikthy  uvA  Llio  gi*as.sos  ])ecnliarly  adapted  to  irrii^atioD, 
tlir-v  n:;!\  then  ^viili  inipiinitv  nso  tho  ^luantilv  of  water  rooonimomW 
hv  f\ni':ii^!i  ;m>«1  Italiim  ini.'/alor.-. 

Jluvr  lil  '".l    /0;i)   YJIE.N    TO   IRUKiATK. 

Ti:(-  bi'sL  ij:ir  to  JiTij.r;;ic  is  early  in  the  uiornin.i^,  before  the  suntu'- 
iiuirc's  very  ;:r::ai  jhjwit,  or  i-i  the  (nening,  when  it  is  about  to  go  Mow 
tho  horizon.  A  j;ood  Mi::e  to  vraler  laud  is  when  a  cloud  comes  up  and 
you  ex]>oi !  ;'.  .shov>  ( I .  in  i. inc  oases  out  of  ten  the  shower  does  not  gire 
all  the  ualrr  ut.o'JtM!.  so  I  lie  work  will  not  be  uselessly  exiKiuded.  In 
tho  sprinf;"  thu  w  or!;  oi'  irri.ralion  couiuicnccs  in  earnest.  It  is  not  neces- 
sary to  use  w;:  'j.'i'  in  3i;!\  ii-:  a.  IV  rtilizer,  hut  simply  to  moisten  the  earth  as 
a  p,crininalo] .  Tr-jlja^j!;  ii  laiiy  not  n'j<Ml  any  water  if  a  largo  quantity 
has  fallcji  duiii.^  iln  v.  iMi.r.  Tho  water  which  <'ouies  down  from  the 
mouiiiai!;s  t]:ij:i  i  >  tli(,  n.:';.ed  ^"-o^^  and  surfa«.'e  water;  but  in  Juueand 
July  the  t-ei'i'.nfrili'.v;.  v.jpo' ii-.  an.  running;",  and  the.  streams  are  laden 
wilii  feililize;  s,  v  lAch  d( ».  ^virc  a  .  (lie  winter  approaches  and  the  streams 
are  lower.  ^\  I'-lm  tlie  -.sa'ters  are  laden  in  this  way  and  the  crops  want 
the.  feiliii/e:-,  iLe  ■'a/.ae  siiouhl  i'TJ^jatcby  floodiuj;-;  and  in  the  fall, when 
the  i'iiean:.-  ai  »•  mu;:!';.  ii  .^Ijonld  be  done  by  catch-work.  The  soilshonld 
not  bo  kept  (•'►:. :iii:';'.i^  iv.oi^i :  dryness  on  tlie  smface  does  not  always 
indicate  <;j;.  ii:::- 1^  ;■>"  .  •:  '.v'il  not  iiiirl:  crops  to  let  them  get  occaalou- 
ally  ])arll:j!l;.  d/;. .  i  {>i!'e  '.••••j]>s  retiuire  more  water  than  others,  and 
somev.iM  he:i  .  .:;.  iiiileiiL  a  tinie;  iwejit>-lbur  hours' watering  will 
no'i.  Laii  .•.;..!  ar.ii  ri:iei- ;ana'l  ;;raLi:s,  nor  beans,  peas,  turnips,  and 
rutaba'-a  •;  J;:.-  ;  >  a.u.I  '.;;i]iba*;'-i  v\i.l  not  bear  more  than  twelve  hours  of 
conliai^on.--  ...ni  ::.i.;-e.  :;.^,  ux.-ii  iooliibc's  are.  so  delicate  that  they  soon 
sret  ei\'.;!. •:■(•.  i:!>  ;■  "!  ioiieii.  .5 :i  oUi  li  ca.se--.  thev  will  sometimes  shoot 
out  n:e::  :■■•  .  ;":  mCvji  la  ■•.  v.  ill  «.'ie,  and  a.  retardation  of  growth  is 
ceitniu.  '■  -  ;  »i:  .  ■;  •  eoiitiiiaevl  1::  .\u^a!si,as  in  that  month  the  rain- 
fall i.N  r.  ;';i.\  •:  ■.:!  :i.|>ieiiil>:'r  a.lso,  ami,  in  fact,  until  early  winter, 
or  the  cv.;;;;.;:i;.-  ..;:i:-.  .!.,«■  \^\u)\s  ap]K':ii\  If  aa  ordinary  or  sufficient 
quantity  due-  si'  !  .';i:i,ii  .^hoi.iid  be  er)UiiiiUed  all  the  winter  at  intervals. 
as  i:  p]'»v..;j  ^  '..!.  :l'-^.i  !.\;.ii  eXteiuliii;::  ioodeopiiiio  -lir^  z-jA. 


•  .J    i  l.<.  ..■u-  A.     J. 


'"    ••.'   iU3!;0ATI0:N. 


'I'le  iji.-.;.:-;.  •  ;   'ri\  :.:ij,i!  ^;-.j:'iau:s  tlie  sta;e!r:Oiit,  beyond  ail  coutra- 

i;ii'ti'>i-,  ':  ::.  w.ilh-a.    '%  Vi   r  v^wiA   dry  eiiaaie--.  i»n  siu-eesslul  cn>p8of 

aay  Mad  !;;:,   ':•  ;;:!  e' ;  a.,il,  ;.i-cN  ihai  in  oni:;ajily  humiH  climates, 

•;]i  (:\M-  t'.'.- AiMCi. :•;'»:   r  ■••;i ij;ei:!.  llie'e  occur  lievical:;  when  drought? 

ive  e.\)i:  vi'Mce-!   ;■!(>  ■  ;.    r■.■o■;^^■  ;ne   abaost.  a  r(Mi!]?lete  failure,  while 

\\k\:  Ii;i:i::l:  )n  iv  •;  !■i^•  r-i'ii  ;;:('i.s;:i(;aslv  eondi:etec!.  double  Ihcyield 

'w.iinetl   wMieri    .;   c;^    i-.   -^.-ijivil.    i.   is.  :lj('rrlore,  higically  trae 

.hat   iyvi'^r. !'!::.  ;-j.;:-vIv  e(;)air:*\»d,  either  in  a  tlrv  or  humid  cliiuatc 

aav  he  :'e(  li;:!!.    lii  -.i:.  Isle.    Tiie  resi-itaonv  of  California,  Colorado. 

<c\\'  '■•.lex If!?:.  ;';N-«:5i!i.   i^'ini^ylviiiMa,  r»Iasr;,ciius.Uts,  and  almost  auv 

"'•lat.'^  a:;  !  ';  .Mi-c^r   of  ih?  Aai*.  ri.'.-a.n  Tinoa.  places  tho  nnitter  hcyonj 

lis]>aU'.     J.i.f'  L\?e'!i'.'  !,*aral  Pre-.-,  ol  (.'alilornia.  in  spoakiu<rof  the  Wood- 

and  Ditch  <.'n7'i):a!iy.  .vliieh  is  i;;i:.  tin*  ininvu'  of  hundreds  of  similar  in* 

,f  iifini  ;   c;ivs        \  i«    ijr  Trj-ou,  ;p,,|fj.jtoii  by  tlus  cominiuy  wiU  prodfl^^ 
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average  crop.  The  wame  grain,  without  irrifjation,  would  have 
111  almost  total  failnre.  The  cost  to  the  farms  for  water  is  about 
r  a(!ro,  and  the  grain  will  probably  be  worth  825  to  $30.^ 
Culnsii  County,  California,  the  alfalfa  or  Chili  clover,  probably 
te,  produces  ordinarily,  without  irrigation,  three  tons  per  acre  at 
•uttiug,  twice  a  year;  but,  with  irrigation,  it  reaches  to  three  tons 
times  a  year.  Mr.  Safford,  of  Hope,  Maine,  says  he  has  40  acres 
artow  which  he  irrigates  from  a  small  stream.  He  does  not  allow 
to  go  ou  it  in  the  winter,  as  it  kills  the  roots  of  the  grass.    (If  two 

side  by  side,  one  without  iiTigation  yielded  400  pounds  to  the 
the  other,  irrigated,  from  two  to  three  tons.  He  uses  no  manure. 
M>me  localities,  but  not  usually  in  Colorado,  the  charge  for  water 
jO  per  inch,  which  astonishes  parties  who  come  from  the  East,  and 
5r  how  a  farmer  can  ])ossibly  afford  to  pay  such  a  price  fortheirri- 
j  season.  It  is  easily  explained.  The  employment  of  irrigation 
?s  the  product.  AVheie,  in  the  United  States,  except  iu  Colorado 
ifornia,  (as  is  popidarly  claimed,)  is  the  average  yield  so  high  as 
28  bushels  of  wheat  to  the  acre  f   If  they  did  not  irrigate,  the  crops 

^ield  probably  only  lli  or  20  bushels,  as  iu  Iowa,  Illinois,  and 
portions  of  I  he  favored  West.  If  they  ha\'e  to  put  more  labor 
their  fiinu,  it  yields  iuunensely  more  in  proi>ortion.  A  farmer  in 
ido,  who  for  seven  years  has  steadily  stuck  to  business  and  worked 
:alf  as  hanl  as  the  .vl.ivin^-  husbandman  of  the  older  States,  will 
nd  to  be  weallliy,;iiidnoL  actually  compelled  to  work  another  day. 
:  Kast  it  lalves  thirty  yeai's  to  acquire  a  competency,  which  the 
ido  farmer  secure.-  in  shvon  or  ten  years.  There  is  no  necessity 
'arnnr  to  iMiJ'»ii>  j.'oi.r  Im  Onlorado,  even  if  he  starts  without  a 

• 

JoulUe'r  County,  Colorado,  the  cost  of  irrigation  is  not  more  than  5 
jents  pel-  acre,  outside  ot  a  share  in  the  works,  costing,  probably, 
$50  (o  .":^100eaeh.  Tlie  'vjst  of  repairs  in  the  main' ditch  is  paid  by 
i>u  the  sliaie.holdeis,  which  usuallyamounts  to  5f5  per  annum  j  this, 

to  the  iniLiei^t  ior  uioiiey,  is  the  actual  cost  of  the  water.  The 
I  !.»rii  >ebe  '  aie  uv.ijrd  by  eaeh  individual,  and  built  at  his  own  ex- 

wliieli  amount'^  Ij  b'Jt  very  little,  and  that  only  in  labor  when  the 
ad  tenuis  ba\  e  nothing  else  to  do.    The  representation  that  irriga- 

exj.eiisiv;:  is  a  mistake  calculated  or  intended  to  depreciate  the 
y  it.ul  iiistitiU'i  unfavorable  comparisons  with  eastern  agriculture. 
•  eo-iiiL'.y  whieh  is  subject  to  occasional  drought,  a  crop  cannot  be 
d  \vitl:<n;t  irrir^ation  ;  with  it  the  vield  mav  be  doubled.  The  ex- 
of  iiTi;:ati!'!i  is  i)robably  less  by  50  per  cent,  than  average  loss  by 
lit  i:i  '.'liy  Stale  in  the  Union.  The  rain-iall  is  not  enough  in  any 
1  <:.{'  •  i:r  cr,uiiir\  at  all  seasons  of  the  year  to  meet  the  want  of 
^Viilj  irrigation,  the  (juality  of  Colorado  wheat  is  far  snpe- 

ti:e  •.:.'.  at  cfany  I^lastern  hjtate.     Vrith  irrigation,  the  quality  of 

••peciuH  11  of  wheat  sent  to  Colorado  has  been  wonderfully  im- 
I — .^.  lijer  i^:;i>stautitited  by  the  reports  of  this  Department, 
ii.  11.  Clniieh  has  a  ditch  whose  terminus  is  eleven  miles  from 
V.  on  the  Boulder  road.  It  was  taken  ont  from  Coal  Creek,  at  the 
;'t:it'  inoivatains,  and  runs  10  miles  east  to  his  fana.  The  avenige 
13  feet  10  the  mile — too  much.     The  size  i:>  5  feet  wide  and  1  foot 

ee^t  :.t)out  81,000,  reckoning  team  and  man  at  64  per  day.  This 
i-'  a  proof  of  the  etlicacy  of  the  reservoir  system.  It  does  not  run 
irwiiter  licm  the  head  for  the  en  tire  sea  son,  but  is  kept  running  all 
ne  while  warer  ca.n  be  obtained  from  the  head,  and  stored  iu  a  lal^e 
^rvoir,  to  be  used  as  a  reserve  iu  dry  seasons.    He  has  one  lake 


:;ps. 
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from  which  lie  dniws  his  irrigation  water,  but  he  has  another  which  lie 
keeps  for  lish-breediug:,  and  has  stocked  it  with  sun-fish  and  cat-fish  from 
the  Paiicross  Lake  at  Valmont,  and  they  are  multiplying  enonnoiisl;. 
Mr.  C.  is  going  to  the  States  in  the  spring  to  bring  out  some  black  bass 
to  stock  another  lake.  lie  thinks  that  all  through  the  season,  such  a 
{\ry  season  as  1S71  for  garden  and  farm  produce,  it  cost  him  for  spread- 
ing and  mani])ulating  tlie  water  on  40  acres  about  $1  per  acre;  in  ordi- 
nary seasons  it  will  not  cost  half  that  amoiuit.  The  lake  is  one  and  a 
half  miles  from  his  house.  The  irrigation  lake  is  about  1,000  to  1,200 
feet  square.  This  water  su])plie(l  last  year  10  acres  of  land,  leaving 
plenty  for  iish  and  for  watering  stock. 

Afr.  JVLaginis  says  of  the  Upi)er  Tlatte  and  IJear  Creek  Ditching  Com- 
l)auy,  in  wlii(»h  he  is  a  shareholder,  that  it  costs  him  about  §30  tx)  §35  per 
annum  ibr  rei)airs,  and  his  share  of  water  is  about  144  square  inches,  which 
irrigates  110  acres  of  land,  comprising  about  equal  (juantities  of  ])Ottom 
land,  second  bottom,  and  uplan<l.  It  costs  the  persoii  near  the  bead  of 
the  ditch  only  about  $5  or  JjO  per  annum,  and  the  last  person  on  the 
line  of  the  ditch  it  costs  about  830  i>er  anuum.  This  ditch  is  five  orwx 
miles  long  in  Arapahoe  County,  though  it  commences  in  Jefieraon 
County,  10  feet  wide  at  the  head  and  20  inches  deep,  tapering  grad- 
ually as  it  ])asses  down  the  line*.  -Air.  I^verett,  on  the  divide  ]»etween 
Clear  Creek  and  Platte,  says  that  it  costs  a  great  <leal  less  in  proportion 
for  wat^r  to  irrigate  100  acres  than  it  does  lor  40  acres.  To  illustrate 
this  in  his  own  <*ase,  he  says  he  irrigated  ISO  acres  of  land  wit^  90 
inches  of  wat(»r,  and  it  is  generally  conceded  by  the  wholci  commnnitj. 
in  his  neigli])orhood,  that  'M)  or  40  inches  is  rerpiired  to  irrigate  abont 
40  or  50  acres.  He  snvs  he  has  always  averaged  over  25  bushels  of 
wheat  to  tin*,  acre  boAn-e  this  year.  Last  year  (1870)  he  liad  50  acres, 
and  averaged  over  25  bushels  ])er  acre.  This  year  his  average  on  120 
acres  was  KJ  bushels  to  the  acre  :  but  som<^  of  his  ero]),  not  being  irri- 
gated, was  so  ])oor  It  was  never  harvest  imI,  and  about  12  or  15  acres  not 
cut  at  all.  1  lo  says,  if  the  fanner  is  well  situatc^lfor  in-igatiug,  and  can 
employ  his  watiT  m  :m1  vantage-,  L^'*  bushels  ]ier  aero  of  wheat  isaverv 
low  average. 

It  may  be  said,  ai'icr  ji^^hling  tin-  siMlciuents  as  to  llie  <*ost  of  irriga- 
tion, that  ihcTc  i.;  a  (liscr<'])aiicy  piM*  acre.  This  can  be  accoiinted 
ibr  thus:  A\  iktc  llic  aniount  extends  lo  si  jier  acre,  or  in  that  neigh- 
borhood, thi'  Inrim]'  ljir(\s  tho  watf^i' i)f  a  ditch  <'0ini)any,  who  realizea 
large  ]rro ill  oji  tli<'  invest nirni.  Tli-.*  iiirre  manipulation  of  the  water, 
when  llic  in:iii!  iWu-h  I-  bnili,  v>'lll  inobubly  n<»t  cost  above  50  cents  per 
acre  for  MK;  acri  >=,  br.t  nitlicr  m'»i\-  in  jivoportion  for  40  acres.  Platte 
Water  (\ninl  t  'oi.'ii»iiay  c]i:irge  iiboiit  ><:\  y.ov  indi :  Table  -Mountain,  81J50; 
I\armers"  I>it<'l{,  Jeii\''rsoij  il'oiuity,  >*1."»0:  l?a]stoii  Creek  Ditch  Com- 
I)any,  >^:). 

^Ir.  ^[('('iLrv,  (/i'  (liicl;  y.  i-iv;'^.  in  ilir  (Injiley  Tiibune.  an  estimate  of 
the  cost  oi'<'Miial  No.  1.  as  follows:  Le?igth  oT  suiTcyrd  line,  thirty  ami 
a  half  iiiiics;  <  Mm])li't(-(l  length,  i\v(nty-six  miles;  fost  of  excavating 
107,1M0  eiibic  y;ird;-.,  at  21  t-rnts  ])ci- yanl.  J?2i',0r)0.20:  head  in  Larimer 
County,  section  1 1,  township  (»  north,  lange  OS  west ;  terminus  in  Weld 
County,  s(»ction  15,  tovrnship  (» north,  range  05  wi^st ;  distance  from  bead 
to  terminus,  (air-line,)  sev(Mite<-n  miles;  lost,  by  sinuosity,  5.'j  per  ccnti) 
total  fall  in  twenty-six  miles,  75  fi'et  0  inches:  fall  per  mile,  about «> feet; 
^•ost  per  mile,  $872.  Irrigation  is  found  on  a.  grander  scale  of  expense 
in  the  oldor  (Hrantries  of  Europe;  one  may  scarcely  find  a  system  theff* 
more  ccoT;omical,  or  more  subservient  to  the  wants  of  tho  masses,  tlUU' 
i^  fouu<l  in  the  little  community  of  Creeley.     The  lack  of  an  eqiW' 


I'RACTICAI.   IRRIGATION   IX   COLOR.VDO.  269 

umidity  iu  tho  atiuospliero  with  other  sections,  is  the  caiu^  also  of  a 
ick  of  a  great  mass  of  those  pestiferoiis.iusccts  "svrll  kitowu  iu  the  United 
tates,  and  tho  disadvantap^c  in  one  case  becomes  an  advantage  iu  ano- 
lier.  Tho  lack  of  moisture  on  the  plains  cures  the  grass  into  hay,  while 
lie  excess  of  moisture  on  the  eastern  seaboaid,  and  even  in  the  garden 
f  the  Mississippi  Valley,  saturates  and  rots  the  giass,  which  is  lost  to 
tility  for  everything  but  manure,  when  lell  on  the  ground  during  the 
rinter. 

DITCUKS  IN  COLORADO. 

According  to  the  most  authentic  information,  witboul  an  exact  and 
omi)lete  examination,  it  is  estimated  that  there  are  about  lour  hundreil 
iiiles  of  main  irrigating  ditches  in  Colorado.  Cleneral  Lessig,  surveyor 
,'eucral  of  Colorado,  estimates  10,000,000  acres  of  hind  as  susceptible  of 
ultivation  in  the  Territory,  and  says,  ''The  amount  is  only  limited  by 
he  facilities  of  irrigation.''  There  are  many  hydraulic  mining  ditches 
irhich  do  not  properly  come  in  the  in-ovince  of  irrigation,  and  are  there- 
bm  omitted  in  this  calculation. 

Thv  riatte  WatcrCanaL — This  canal  or  ditcii  was  commeiiced  in  1800, 
lud  is  twenty-four  miles  long.  Its  cost  was  said  to  be,  at  the  time  it 
vas  built,  $100,000;  but  this  is  exaggerated,  as  it  can  be  dupliciited  in 
.S7J  at  ^1*5,000.  ll  is  estimated  that  TiO^OOO  acres  are  covered  by  this 
litch,  though  ]>robably  not  more  than  15,(K)0  are  under  cultivation.  It 
:omniences  near  the  mouth  of  the  Platte  Canon,  on  the  line  of  Douglas 
md  ffelierson  Counties,  and  (»xtends  northerly  partly  across  Arapahoe 
Jouuty,  to  a  point  about  two  miles  east  of  the  crity  of  Denver.  Its  orig- 
ual  width  at  the  head  was  about  10  feet,  and  de[)th  -  feet,  gradually 
lecreasiug  in  size  as  it  nears  the  city.  The  fall  is  various;  in  some 
[)laces  G  feet,  and  in  others  as  low  as  18  inches.  This  ditch  was  con- 
structed in  a  very  uiiseieutilic  manner,  from  lack  (jf  facilities,  and,  iu  con- 
ie<pieuce,  a  laige  amount  of  water  is  lust.  The  company  are  enlarging 
be  volume  of  the  ditch  to  meet  the  re<|uirenieiits  of  the  city  of  Denver 
or  irrigation  jaiiposes,  and  the  width  at  the  hciid  is  umw  ;jO  feet,  with  a 
lei>th  of  .*>  feet. 

|Th<^  com])iler  deems  the  great  capacity  <»f  the  new  works  unnecessary, 
IS  well  as  calculated  to  give  the  impression  that  the  entire  volume  of 
vater  in  the  river  will  be  monopolized,  and  tending  to  <liseourago  the 
vork  of  irrigation  in  the  new  West. J 

Tabic  M*nuitaiii  Ditrh  Company, — This  ditch  is  taken  out  of  Clear 
Jrcek  on  the  ^onth  .si<lc,  about  one  and  a  half  miles  from  Coldeu  City. 
)riginall^\  it  was  0  feet  wide  at  the  bottom,  *J  feet  deei»,  and  from  113  to 
.J  feet  wide  at  the  MuliUM.'.  Head-gate  Jl*  feel  wide,  with  partitions 
)etween  waste  gates,  10  feel  wide.  The  fall  is  about  10  feet  to  tho  mile 
u  the  lirsi  two  milts,  which  is  very  much  too  gi'eat  a  fall  in  any  ditch 
Uialever:  and,  in  conse«|uence,  it  is  gradually  washing  and  d<*gradiu;; 
Is  banks  everv  vear.  It  is  nearlv  twentv  miles  in  length.  The  south 
)ran<-h  is  about  two  and  a  half  miles  long,  and  is  taken  out  eight  and  a 
lalf  nules  from  the  head.  The  charge  is  ^l-'iO  per  inch  per  aimum,  with 
I  pressure  of  about  o  inches,  making  the  cost  of  irrigation  about  $1  per 
icir.  It  was  built  in  1804  and  1805,  and  cost  about  >?  15,000;  but  every- 
thing then  was  verv  much  higher  in  price  than  now;  probablv  it  couhl 
be  built  for  88,000  now. 

The  Farmers^  Ditch. — ^This  ditch  leads  out  of  Clear  Creek,  and  is 
intended  to  irrigate  30,000  or  10,000  acres.  Its  head  is  one  and  a  half 
miles  above  Golden  City;  in  size  it  is  0  feet  wide  at  the  lK)ttom,  8  to  Iw 
feetou  the  surface,  and  18  inches  deep.  In  length  it  is  eleven  miles, 
uid  runs  down  on  the  ridge  and  uplands  between  Clear  and  Bear  Creeks 
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uud  the  Pliitlc  Itiver,  toward  Deuver.  The  i)ix)bable  cobt  is  810, 
is  not  yet  coiii[>letcd  the  Avhole]eii«jth.  .The  charge  will  probably 
same  as  the  Table  Mountain  Water  Company,  $1.50  per  inch. 

Canal  Xo.  2,  of  *Sulut  Lottiff  Wvsicni  Colonff^  Ecaiut^  Colorado,^ 
II.  MeDouahl,  the  surveyor  of  the  canal,  lurnishes  the  followiu; 
respectin*;  this  iuiproveiueuL:  I'he  main  truut  will  bo  uiut 
long,  from  a  i)oint  on  Warren  Latchelor  s  farm  on  Platte  Rive 
point  four  miles  ])ehjw  Stovers  llanch,  on  Denver  I'aeific  E 
with  a  fallii:^^' ^;rai.le  (?f  7  feet  per  mile.  The  canal  is  10  feet  v 
the  bottom,  with  .v opes  (ffl.^  to  .1,  givin;;-  an  area  of  water-set 
0^.37  55(]uare  feet.  At  the  end  of  thti  lirst  nine  miles  the  man 
will  be  divided  into  two  branches;  each  branch  will  be  7  lei 
on  the  bottom,  sio[)cs  1  to  J,  fall  G  i'ect  per  mile.  The  east 
will  cross  under  the  .Dea\er  j'acitic  iiuilway  to  its  east  side, 
northeast  twenty  iiules  parallel  v,  ith  the  railway,  and  alou^  the  ^ 
base  of  the  divide  between  Box  Klder  and  Platte;  the  west  brai 
mn  parallel  to  the  Denver  Pacilic  Kaih\  ay  on  its  west  side,  and  ge 
along  the  ok!  ^l^i^:.;o-l'oad  from  Denver  to  Atchison  and  8aiut « 
Missouri,  jit  i\  point  near  to  and  eajjt  of  Mr.  Ilolon  Godfrey's 
this  branch  will  cross  to  the  ea^t  f-ide  of  the  railway,  thence  no 
to  a  point  ^eiith  of  Evr.us,  its  terminus  for  the  present.  It 
eleven  miles  in  lenj^lh  :  makiii^*  l  t^.'tal  leni^th  of  fortv  miles,  at 
mated  cost  (!'  ;:^2;>, ToO*,  covering  an  ar<M  of  five  townshiijs  of  1 
115,200  acres.  The  (.-oloiiy  al.-jo  constructed  the  past  season  si: 
half  miles  of  oanal  to  .-ii]>piy  the  town  and  iii'igate  residence  and 
lots;  also  two  ;i!id  a  half  miles  of  street  ditches,  costing  about 
This  canal  v»as  constiueted  also  ^\irh  a  view  to  milling  purposes 
colony  proposers  to  eoustruct  another  canal,  Ko.  3,  to  be  tak( 
Big  Thompson,  V  feet  on  bottom,  slope  1  to  1,  and  nine  miles  iu 
to  cost  t'rJSjOUO,  in  time  L^r  spring  crops. 

ALKALI  LA.S'D;/. 

In  mciiiy  i-arts  Ot  Colovi^.do  there  arc  patuhej  .seattered  hereai 
of  what  is  k!JO\vn  rs  '-  idkali  lands.-'  They  are  common  all  o 
Groat  Plains  on  botii  .sitles  of  the  Cordilleras,  and  area  givat  buf 
the  farmers,  who  i^enerally  suppose  that  nothing  can  I)e  raise 
them;  bat  thi;;  is  \^roncr,  asin  Colorado  places  where  alkali  a 
raise  magniiicent  (irons.  The  vrhole  of  tlie  Groat  Plains  is,  in 
measure,  saturated  with  it.  The  Commv;sioner  of  the  Genera 
Office,  in  liir-i  report  to  tlio  secretary  of  the  Interior  for  l.tiOS  an 
says: 

Tho  tfil)le-iiLii(ls  ;■.::(>!, L  ( ;:«ji!ii,ar  wiuiJi  iuUiUiij  r.i  ;lifi  white  sa^o'NvhicU  they 
hilt  lire  ot*  (loiibtiul  oan.w.iiy  i'or  tlio  miyiu^  of  rereala  by  irrigation.  Tho  ulli 
;:ro  bcyuud  lii'j  pcjwur  o;.'  ri-.;l;:iiiat!on  by  auy  lULansiiow  known  to  man. 

If  the  Commissioner  liad  resided  in  Colorado,  or  had  examii 
matter  critically  in  person,  he  would  not  have  hazarded  that  sta 
Practical  experience  has  demonstrated  that  the  sage-bruohland: 
'le  of  raising  large  crops  of  timothy,  clover,  alfalfa  hay,  and  the 
Tf  als.  In  Colorado  the  produce  of  alkali  land  has  been  as  hip 
Old  80  l)ushels  of  wheat  to  the  acre,  .and  it  can  easily  be  macle  : 
'n  or  r>()  lonr,  of  boots  per  aero. 

A  gentleman,  through  one  of  i  he  agrieulturai  papor:^,  speaks 
ows  in  this  connection: 

In  navcliug across  tho  conthicnt  last  buramor,  vro  began  to  hear  of  alkoh, 
uc  a  low  hiiudrod  miles  wust  of  Mis»ouii,  and  tho  oviaencea  of  its  prescnoe  ii 
"^  'n  tlie  viSiVti'  grow  stronger  na  wo  a'^vap^w'  tiU,  in  ^ho  Gouboldt  Vallej 
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• 

rliouca  tlirou|;U  tlin  alkali  Hats,  ii  region  mudu  lio))L'lcsjly  lU'SoIutu  by  the  ciit^cc^  of 
>xious  cleuiciits.  Tho  actiun  of  air  and  rains  ha^  been  to  di-ssolvu  tbc  salt  uad 
iDiuvo  a  part- of  it.  carrying  away  tho  chlorine,  bnt  not  the  soda  nor  tho  niagDCsia. 
I  Utah  they  havu  had  a  long  contest  ^sith  what  they  call  saleratus  land.  Tiiuu,  crop- 
iig,  and  water  arc  I  ho  remedies  for  tho  soil.  Mr.  MeeKer,  in  his  prosperous  colony, 
tokeol*  linihiigsoiuc,  but  nt»t  enough  to  bo  mischievous;  besides,  hti  draws  his  water 
oui  the  snow-clad  ]K.';il:sot*  tlio  high  mountains  ono  hundred  milo:»  west  of  tho  plain, 
here  lii-ee ley  is  situated,  and  needs  no  wells.  Irrigation  is  tho  sovereign  remedy 
hvTti  wiiirA-  can  l>e  obtained.  Tho  bitter  stutt'  can  bo  washed  out.  i'mbably  the  best 
oy  ill  Kaiisii^  W(»uld  be  to  plow  these  spots  in  a  ridg'.^  furrow  bite  in  I  he  full,  and  leL 
lu  wiuicr  raiu  ivavh  through  iho  earth. 

An  o.\,  bloutcu  with  alkali  uu  tliu  i)laiiis,  cim  be  cuiud  by  the  adiiiiu- 
itnitiou  uf  fat  bacon  ur  viiK'<2:ar.  Governor  Xrilpiu  tells  lis  that  when 
e  went  across  Ibe  plains  witli  I  lie  Donipliau  eypudlLion,  lie  served 
ouble  rations  of  vinei;ar  to  the  soldiers,  and  they  experienced  none  of 
10 effects  usually  known  from  drinkiiiic  the  alkali  water.  Onions,  also, 
re  II  specitic,  iind  the  |)ioneer  leels  an  absolnt(»-  longing  and  desire  for 
uionsuLd  vine-arin  preference  to  any  otiierlood,  on  crossing  the  plains, 
otlioroiigldy  care  alkali  lands,  in  tlie  lirst  place  irrigate  them,  then 
ell  drain  thcni  witli  good  nnderdraining  of  brush,  roun<l  stones,  or 
Icbiind  deep  snbsoiliitg;  this  will  wash  llie  alkali  quite  ont  of  the  soil 
udiuak?.'  it  clean,  nirllow,  and  free  from  ji  deleteiioii:;  quantity  of  these 
ilts. 

lu  inigatiu:::',  of  ccurse.  the  ia.ruicr  vs  ill  take  care  thai  he  does  uol^ 
lid  more  alkad  to  his  land  in  large  (piantities.  It  is  deposited  by  pre- 
ipitatioh  and  eva[)oration,  bnt  a  current  of  water  will  remedy,  the 
Xjuble  very  shortly. 

iyL.r.STlUNrf   O.N    IKliluATiUN. 

Tlie  tbllowing  (piestions  on  i>ractical  irrigation,  propounded  through 
ic columns  of  the  (vreeley  Tribune,  are  thus  answered  by  our  corres- 
oudeiit,  Mr.  rStanton: 

1.  Does  a  dam  across  an  irrigalioii  cnnal  luive  any  ellcct  on- the  water 
l)ove  tbc  first  ri)>i)le  .' 

Tlie  reaction  of  the  water  consciiuoni  upon  llij  obstruction  olfered  by 
dam  is  called  *•  regurgitation,"  and  is  effected  in  extent  ui>  the  stream 
'  the  ratio  of  the  heiglit  of  obstruction.  Tbe  surface  of  the  water  is, 
Dwever,  raised  a  litth^  above  the  level  l>y  tiie  action  of  the  volume 
^ve coming  in  sudden  contact  with  the  stiil  water.  This  sv.ell  back- 
ater,  or  n^gurgitntion,  sometimes  should  be  allowed  for  so  as  not  to 
I'crflowa  neighbor's  land.  It  has  been  contended  that  the  stagnation 
'tbe  wat^r  extends  to  a  sensible  height  above  the  horizontal  lino  of 
16  regurgitation  from  tho  dam  or  sluice,  or  any  other  lixed  obstacle. 
Ws  is  accounted  for  by  the  compression  or  closer  adhesion  of  the  parti- 
123  of  the  water.  This  has  been  for  many  years  a  subject  of  philoso- 
dcul  discussion  among  hydraulic  savaus,  and  is  not  even  yet  fully 
tablisiied  as  a  dogma. 

-.  Will  more  water  i)ass  into  an  uxtquia  by  placing  a  board  diago- 
lUyaud  ui)ward  across  the  lateral  than  bv  making  a  dam  straight 
'I'pss  ? 

K'o.  You  cannot  get  -more  water  through  a  channel,  from  a  lateral, 
nil  the  volume  contained  in  it.  If  you  confiuo  the  water,  and  divert  it 
^ni  its  natural  course,  you  may  compress  it  into  a  smaller  space,  but 
^  same  quantity  will  be  found  below  the  compression  as  is  found  above 
A  funnei-shai)ed  ajutage,  or  channel,  will  discharge  the  same  amount 
Water  after  the  narrow  i)ortion  of  the  funnel  is  pas>:ed.  In  illustra- 
U:  Let  an  orifice  of  one  inch  square  be  made  in  a  board,  with  a  head 
Water  six  inches  above  the  orilice ;  more  water  will  be  discharged 
lu  if  the  wat^r  was  only  level  with  the  upper  edge  of  the  orilice : 
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tlicrciure  it  is  always  i-ousitlercd  that  more  tbau  an  iucb  of  water 
passL'd  iiiidcv  those  ei  renin  stances. 

0.  Is  it  not  eheaper  to  sow  ^vheat  and  all  small  grain  iu  drills,  v 
liirrows  lor  Avater-eonrses  between ;  that  is,  grantin*^  the  crop  eqi 
will  not  the  ;^i-ealer  facility  allbrded  by  irri^atin^  in  Inrrows  comp 
vsate  lor  the  extra  labor  of  diilUn.i^  ' 

In  llie  lirst  ])lace,  I  cannot  believe  that  Hooding  *irain  is  so  good 
allowing"  the  water  to  rnii  in  channels  between  the  drills.  It  is  not  I 
to  allow  the  water  to  tonch  plants  abovo  the  p'onnd  it'  it;  can  be  avoid 
ft  is  nnnecessary,  certainly,  as  tin*  nonyshment  to  the  ]»lant  isderi 
from  the  roots  aloiM*.  \\\  drillin;;'  ^Tain,with  irri^^ation,  yon  can  li 
a  better  eontrol  oi'  it.  1  think  that  '••  "^^antin^  the  crops  e(|ual"i.s 
a-  lair  supposition,  as  I  ('annot  imagine  they  conld  be  so.  Fit 
injLC  over  a  standing'  erop  must  injure  it  more  than  by  lettiujr 
water  down  (»n  either  side  ol'  the  ])lants.  A  crop  mUjht  ]»e  irrigated 
doodin;^  without  S!'nsi!»k'  injury,  but  it  would  nupiire  much  ;^'catert 
to  prevent  th<»  plants  IVom  l)!*inj^  washed  out.  Yon  can  ceitaiulyi* 
the  same  Jal)or  irri;^ate  more  land  by  drilling  grain  than  othemsc. 
the  ^piantity  ol"  the  water  above  must  b(^  excessive,  almost  daiij 
ously  so,  Ibi"  it  to  reach  thr  loA\'('r  ])art  or  bottom  of  a  long  slope. 

1.  Is  one  tinu'  in  the  day  better  Ibr  ii-rigating  than  another  ? 
This  all  depends  upon  liie  system  of  iri-igation  that  is  used.    It, 

use  subterraneous  iirigation,like  underdraining,  yon  can  irrigate  at. 
time  in  the  < lay  or  niglit:  bul  i|.  is  always  more  ex j tensive, and  ^ 
the  land  is  so  cheaj)  as  in  Colorado  there  is  no  necessity  lor  it.  By 
other  systems,  irops  shouhl  m'ver  be  irrigated  iu  tin*  heat  ol'  the» 
When  a  storm  is  coming,  and  clouds  <jbscure  the  sun,  then  would  I 
good  time  to  irrigat<\  Nine  tiiiies  out  of  ten  the  showers  are  not? 
quate  to  give  all  the  water  Jiccded.  Sui'h  an  opportunity  should  m 
be  neglected.  Larly  iu  ila^  Jiioininu-,  though  the  sun  maybe  sUiii 
i:;  a  good  time,  :is  ii  is  not  strong  enough  to  scald  the  ])lauts.  In 
evening,  also,  and  all  Ihiou'ih  tin:  night,  would  be  a.  ]>ropertiiiic 
irrigate;  the  extra  vjiluc  of  the  irsult  will  justilV,  even  it  itdoeat 
more.  It  might  be  possil)le,  in  <'i-o))s  planted  in  rows  or  drills,  toirrij 
in  the  heat  o)"  the  sun;  but  it  would  require  great  care  to  prevent 
water  irom  tout'hing  t!ie  plants.  I  \\\\\  inelined  to  believe  that  if 
water  can  be  kej)l  irom  moiv^ienin.::;-  the  plants  the  increase  of  temp 
lure  over  the  lieal{  d  siu  Ti-.te  wouM  do  good. 

o.  How  oltea  should  a  garden  l.»v  watered,  and  do  soi^e  Kiudi 
vegetables  nwjujic  more  v.aier  than  oilier^  i 

The  quantity  of  \\:il(  i'  depcMut?  uj)on   the  Kind  of  .soil,  the  auic 
of  rain-fall,  tht^  <lesciipLioii  of  {\\v.  subsoil,  and  the  kimls  of  jdautsfa 
watered.     ^Som*-.  v(getal:Ies  ;Lre  nujre    tcnuiT  IhaL  others;  some 
>iuch  minute  ii-ndiils  iu  theii- roots  th;'.i.  conii>lete.  saturation  lor  twei 
lour  hours  Would  !<»1   tjieni  cniirel\.     'riiis  question  can  benalonlj 
the  good  judgnieiiL  of  the  irri;,^alor,  without  going  through  thewl 
'•atalogue  of    plants,   gi-ain,   and    N-egelables.      Again,   erops  may 
vatered   tv»iee   a   week;    .smnetimes,   according  to   the  cireumstai 
named  abose,  they  may  want  it  only  once,  u  week;  sometimes  \Hk 
»nce  a  fortnight ;  it  is  imj)ossible  to  prescribe  for  every  patient  ore^ 
•ase;  all  dei)ends.  as  the  doctors  say,  on  the  diagnosis. 

t>.  Over  iiow  manv  rods  broath-ast  can  water  be  nmde  to  flow  v 
idvantag( ,  r.nd  what  is  the  limit  of  distance  whei*e  the  grain  on 
loper  side  of  the  held  will  receive  positive  injury  * 

Vhis  (juestion  can  be  ans\\eredon1y  l.)y  the  farmer  bimselfy  astheli 
s  governed  iintirely  In  the  slope,  or  declivity.    If  the  land  is  u 
»•,.!..,  in,,   ..Hi..  ■>    ii»* 'i« 'king''    :>'*  '"grading  the  tjoil  when  it  lea 
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the  lutei*aJ;  the  water  cau  b^.^  ciinied  over  it  for  ;i  very  loug  clistuiice.  But 
if  the  dope  is  a  heavy  oue,  couimou  sense  would  deem  it  the  height  of 
folly  to  throw  a  heavy  sheet  of  ^vatcr  over  it,  or  eveiisuflicieut,  perhaps, 
to  cany  the  water  over  live  or  six  rods,  or  even  less.  The  kind  of  seed 
must  also  be  taken  into  eonsideratiou ;  light  grass  seeds  must  be  very 
carefully  flooded,  if  ever,  on  any  kind  of  slope  whatever.  A  strong, 
heavy  sod  of  turf,  like  the  English  meadows,  will  bear  a  rush  of  water 
which  would  utterly  ruin  a  newly  planted  grass-pateh. 

7.  Uow  much  less  water  is  required  for  land  cultivated  the  year  pre- 
vious, and  what,  if  any,  is  the  increase  of  production  in  grain,  potatoes, 
aud  vegetables  .' 

This  is  a  very  imi)ortant  question,  and  involves  more  of  careful 
tliought  than  has  yet  been  given  to  it.  On  sod-lands  it  is  usual  to  calcu- 
late your  crop  about  two-thirds  less  than  can  be  ordinarily  raised  the 
second  year ;  and  in  some  cases  very  much  less,  though  I  have  known, 
iu  Colorado,  larger  crops  raised  than  ever  afterward.  This  is  due 
to  the  extra  amount  of  good  farming  and  good  work  expendi^d  upon  it. 
Thcophiion  is  borne  out  by  isolated  cases  of  practice  and  exi)erienco,  that 
if  Hodland  is  i>lowed  well  in  the  fall  and  again  in  the  spring,  and  plenty 
of  water  use<l,  the  crop  will  be  equal  in  every  case.  The  crop  will  be 
fouud  to  be  giaduated  in  the  ratio  of  mellowness  and  thorough  pulveriza- 
tion of  the  soil,  aud  in  the  sameratio  will  be  the  amount  of  water  requh'ed. 
Plants  require  aeration  as  well  as  moisture,  and  abaked  soil  will  never 
allow  a  proper  germination  of  any  but  the  hardiest  seeds.  The 
exi)eudirure  of  force  reciuired  to  break  the  crust  of  a  harsh  soil  will  result 
in  dwarfed  and  truncated  plants.  Farmers  generally  settle  down  into 
the  belief  that  sod-land  will  only  raise  a  meagi'e  crop,  so  they  do  not 
devote  the  care  necessary ;  and,  of  course,  the  result  only  equals  their 
expectation,  and  scarcely  ever  exceeds  it. 

^.  AVhat  is  the  value  of  the  gramma  grass  for  haj*,  when  irrigated, 
siudis  it  likely  that  clover,  timothy,  and  other  tame  grasses  can  be  grown 
to  advantage  instead  ? 

Very  little  is  known  about  the  irrigation  of  our  native  grasses  in 
Colorado,  and  1  have  heard  of  no  experience  in  the  matter.  But  I  am 
iiiclined  to  believe  that,  if  a  crop  of  clover  aud  timothy  were  sown  aud 
harrowed  in  upon  our  wild  grass-lands,  that  it  would  be  the  means  of 
Jfisuring  a  line  crop ;  when,  if  our  wild  grasses  Mere  iiTigated  as  they 
^ow  stand,  the  yield  for  a  year  or  two  would  not  bo  nearly  as  great. 
.  0.  Does  the  fertility  supposed  to  be  given  by  the  water  of  an  irrigat- 
^S  canal  come  from  the  soil  through  which  it  Hows  or  from  the  mouu- 
^u  rock,  or  from  both,  or  is  it  due  in  part  to  chemical  changes,  induced 
through  the  action  of  the  air  and  sun,  coiTesi)ondiug  to  fermentation  ? 

I  am  satislied  that  the  chief,  if  not  entire  fertility  of  our  irrigating 
^ttter,  coming  as  it  does  from  the  Kocky  Mountains,  aud,  as  soon  as  it 
^bouches  on  the  plains,  rushing  over  a  bed  of  clean  sand,  is  caused  by 
^6  disintegration  and  washing  down  of  the  properties  contained  in  the 
fOcks.  The  fertilizing  agents  which  are  contained  in  the  water  can  come 
^ni  no  other  soiuce,  as  the  water  Of  our  canals  does  not  run  over  allu- 
^  soils  until  the  main  ditches  are  opened ;  and  then  the  distance  is  so 
^ort.  that  no  large  accumulation  of  its  properties  could  result  from  it. 
**lie  l>eds  of  our  alkali  lakes,  as  I  view  them,  are  but  the  accumulated 
^cposits  of  many,  many  years  of  filtering  and  precipitation,  as  it  were, 
^e  the  accumulations  of  sediment  on  the  filtering-paper  in  the  funnels 
*f  our  laboratories. 

lU.  If  we  could  choose,  would  we  or  would  we  not  prefer  .rain,  as  it 
^Qies  in  the  States,  to  in-igation  *? 
18  A 
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Ill  answering-  tbis  question,  it  requires  to  bo  prefaced  by  ahalf  apology 
to  tbe  farmers  ami  residents  of  older  oonntries,  in  oiFering  an  opinion 
wbicli  is  80  much  at  variance  ^vitli  all  their  old  pet  prejudices  and  pie- 
conceived  notions  of  the  relative  value  of  the  two  sections.  The  answer 
is,  unhesitatingly,  that  our  pooplo,  v.ith  scarce  an  exception,  would  Dot 
j)refer  the  rain,  as  it  comes  in  the,  States,  to  irrigation  in  Colorada 
There  is  no  uncertainly  in  rrJ.sinp:  a  crop  with  inugation,  properly  con- 
ducted, with  even  a  vcr\'  ordinary  amount  of  hard,  common  sense,  and 
without  any  scientiiic  or  engineering  ability  Avhatover.  There  is  sucha 
diftereuco  between  th(^  two  systems,  in  view  of  their  products,  that  there 
can  be  no  dispute  about  it  in  the  minds  of  any  vrho  have  tested  both. 

>Some  of  ilir  most  im]>ovlant  v^orkr;  of  l)oth  ancient  and  modern  times 
have  been  accomplished  in  all  tin*,  great  divisions  of  the  globe,  from  east 
to  west,  north  to  south,  in  every  one  of  tho  old  monai'cliies,  in  GQm)e^ 
tion  with  irrigation  and  water-siipi>ly :  and  these  works  were  conducted 
under  the  auspices  of  tlie  GoA'ornment. 

3Ir.  Stanton  favoiv;,  in  the  suggestions  following,  ji  grand  cnterpiise 
for  the  reclamation  of  the  ^Mlreat  American  Desert,''  and  says  that, 
with  very  few  exceptions,  rvery  loot  of  land  lying  in  Colorado  and 
Kansas,  known  on  onv  old  maps  and  the  juaps  of  JOuropo  as  the  Great 
American  Desert,  betwecMi  the  ]>ase  of  the  Kocky  Mountains  and  Kan- 
sas City,  on  the  Missouri  Ifiver,  jssnsnejitible  of  irrigation. 

From  the,  Iiead-waters  oi'  the  J^latte  Jiiver  down  to  Kansas  City  there 
is  plainly  a  continuous  water  gradient,  as  is  evident  by  the  Platte Biver 
itself,  which  em]>ties  into  the  ^Missouri.  The  altitude  of  the  head-waten 
of  the  Platte  is  D.GUO  feet,  while  the  altitude  of  Kansas  City  is  only  648 
feet  above  tide,  thus  making  a  dillerenco  of  S,t)5ii  feet  fall.  There  is  cer- 
tainly, then,  no  point  upon  the  great  grassy  plains  of  Colorado  and  l&ui- 
sas  which  is  above  the  waters  of  the  Platte  Eiver.  Take  a  lower  point 
of  the  Platte  IMvor,  in  the  interior  of  the  mountain  chain,  from  the  cal- 
culations of  l^rofessor  luigelmann  and  Dr.  Parry:  They  give  0,153 feet 
of  altitude;  eleven  miles  lower  dov.-n,  8,057  feet;  three  miles  lower,  8,435 
feet;  six  miles  lower,  8,0i\S  lect;  Plum  Creek,  which  is  an  affluent-,  and 
joins  the  Platte  al)ont  fifteen  miles  south  of  Denver,  theso  gentlemen 
say,  is  (vlO!)  feet.  Tlu^  nionth  of  Plum  Creek  is  at  least  six  miles  from 
the  Platte  Canon,  where  the  river  debouches  upon  tiic  plains,  and  where 
the  IMatte  becomes  (juite  a  largo  and  important  stixnun.  At  the  caiiou 
it  is  at  least  0,000  feet  above  sea  level.  We  will  take  this  as  an  objective 
])oiiif  or  base  of  calculation,  because  we  know,  and  it  has  been  abund- 
antly demonstrated,  that  the  river  can  be  tiipi)e<i  thcire,  as  a  ditch  ifl  now 
running  tweiiiy-four  miles  from  thence  round  to  Denver.  Thcroisso 
])oint  on  ihe  jflaiiis  anywhere,  in  the  arra  of  Colorado  and  Kansats  so 
iiigh  as  this  initial  i>oiML  at  the  mouth  of  the  canon. 

A  i»relinn*nary  survey  and  approximate  levels  have  actually  beeuruu 

Vom  thisplac45  in  an  easterly  dinu* tion  across  Plum  Creek,  Cherrj' Creek, 

.  (lie  Creek,  i>ox  KIder,  Kiowa,  Bijou,  iJeaver,  to  the  head- waters  of  the 

'•e])ublican  ;  and  the  fact  of  its  i)racticijbilitv  along  this  route,  keeping 

-ong  iin'i  Ivansas  Pacitic  Uailwiiy,  and  covering  their  lands,  is  beyond  a 

^oubt.    i'rojn  this  place,  v.hich  is  nciir  the  lino  of  Colorado  and  ICansas, 

]iry{\  is  no  point  higher  in  the  wliole  urea  of  Kansas,  proving  that  Kansas 

ands  are  as  susceptible  of  irrigation  and  of  a  water  gradient  ii8  ai-e  thoseot 

''»lorado.    if  the  supply  of  water  tVom  the  Platte  Kivcr  should  at  anf 

'wui  not  prove  suilicient,  all  the  streams  which  the  canal  may  cross  hy 

•v;"'»duct  sluice,  tunnel,  or  otherwise,  can  be  made  subservieut  as  latent 
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uuchcs,  supply  affluents,  or  feeders.  All  the  streams  are  torrential  in 
eir  fall,  and  in  every  case  a  mile  of  feeder  will  be  all-suflieicnt  to  take 
>m  those  streams  as  much  water  as  is  required  to  keep  up  the  supply 

the  head  main. 

Again,  a  doubt  may  arise  as  to  whether  there  is  enough,  or  indeed  any 
-er,  in  these  every  one  apparently  dry  streams.  If  any  person  will 
5  the  trouble  to  dig  down  in  the  bed  of  these  streams,  they  will  lind 
lundance  of  water  at  a  very  little  depth.  If  the  water  is  there,  and 
K>ve  the  level  of  the  head-main,  it  can  be  used  as  a  supply-feeder.  If 
canal,  then,  is  constructed,  covering  the  whole  of  the  lands  of  the  Kan- 

.  Pacific  Railroad,  it  will  enhance  the  value  of  those  lands  at  least  50 
T  cent.,  and  in  most  cases,  especially  in  Colorado,  100  per  cent.,  as  it 
a  well-known  fact  that  every  acre  of  land  covered  by  a  ditch  of  bow- 
er limited  a  size  is  worth  at  least  $10  per  acre. 

A  grand  work  has  been  accomplished  by  British  engineers:  at  an 
lormous  expense,  borne  entirely  by  the  government  of  India,  (and 

3unting,  if  we  remember  correctly,  to  ten  millions  of  dollars,)  a  dam 
thrown  across  the  great  river  Godavery,  which  enters  the  Bay  of 
engal  on  the  Coromandel  coast ;  and  thus  not  only  was  the  river  itself 
ado  navigable,  but  thousands  of  square  miles  of  fertile  land  weresup- 
ied  with  water  for  irrigation.  The  mere  increase  of  revenue  from  the 
stricts  beuefited  by  that  great  work  is  reported  to  have  more  than 
mpensated  the  government  for  its  outlay.  Should  the  necessity  for 
milar  works  ever  arise  in  this  country,  American  engineering  skill  wUl 
i  found  equal  to  the  task  of  constructing  them.    When  the  population 

the  Xorth  American  continent  shall  have  increased  to  hundreds  of 
iUions,  even  our  deserts  must  be  utilized.  The  system  which, 
I  a  small  scale,  has  made  a  garden  at  Salt  Lake  City,  where  once 
arccly  a  shrub  grew,  can  be  indefinitely  extended.  The  engineer,  to 
iom  nothing  is  impossible,  will  demand  merely  the  size  of  the  reser- 
lir  desired,  and  the  millions  to  be  spent  in  its  construction,  and  he  will 
tdertake  to  irrigate  all  Fremont's  Basin  from  the  melting  snows  of  the 
erra  Nevada.  Such  tasks  as  those  of  irrigating  the  arid  plains  of 
estem  Texas  or  the  valley  of  the  Kio  Grande  would  be  mere  ordinary 
rformauces,  and  the  day  may  not  be  very  far  distant  when,  under  laws 
apted  to  the  object,  American  energy  and  capital  will  imdertake  such 
)rks  as  profitable  private  enterprises. 

This  great  work  of  the  reclamation  of  the  Great  American  Desert  will 
t  cost  a  hundredth  part  so  much  as  the  works  of  European  engineers, 
d  will  put  the  gigantic  Suez  Canal  and  its  compeers  in  past  ages  into 
b  deepening  shade.  It  remains  to  be  seen  whether  the  Congress  of 
o  United  States  will  place  alongside  her  magnificent  work  of  uniting 
e  Atlantic  and  Pacific  with  an  iron  band  the  equally  magnificent  work 

wiping  out  from  the  map  of  the  world  the  bar-sinister  upon  her  es- 
tchcon — the  "  Great  American  Desert." 


nUGATION  SYSTEMS  OF  DIFFERENT  COUNTRIES. 

It  has  long  been  evident  that  the  earlier  estimates  ol*  the  productive 
pacity  of  the  trans-Mississippi  region  were  fallacious,  ignoring  import- 
it  facts  and  i)rinciples  which  are  now  coming  into  general  notice.  The 
rors  resulted  li-om  the  hasty  generalizations  of  limited  farming  exi)e- 
2nce  in  the  older  States,  appUed  to  new  and  imjMjrlectly  understood 
editions  of  soil,  climate,  topography,  and  chorography.     Later  and 
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more  icliahUj  rcporls  iudicalc  ii  lar  iiioro.  hopeliil  class  of  pbytsical  eou- 
ditions  lor  tlio  (leveloi)im.'iit.  ol'  civilization  iu  that  va«t  region,  emlm- 
ing  L*,O0(),(KK>  sijiian^  miles,  or  iwo-tliirds  of  our  national  territory  prior 
to  tJio  accjui.silioii  of  Alaska.  Thither  the  centers  of  popnlati'ou  are 
rai)l(lly  tsliiftin^^ :  the.  increase  of  civilized  ])opidation  west  of  the  Mis- 
sisfcfij)pi,  <liirinj>'  the  past  <lecade,  ^vas  at  the  rate  of  52  per  cent.,  while 
that  of  tluMvhole  country  wfis  ]nit  T2  ]wr  cent.  The  capacity  of  this 
region  to  support  a  lar^'^e  i>oi)ulation  is,  then,  a  matter  of  profound  inter- 
est, and  should  l)e  delinitely  ascertained  and  developed.  The  public 
will  receive  with  satisfaction  the  reports  of  later  obsei-vors,  whose  better 
opportunities  have  enabled  them  to  make  more  intelligent  obsen^ations. 
In  Dr.  Hayden's  report  of  the  lat(}  geological  survey  of  Wyoming  Ter- 
ritory, Professor  Cyrus  Thomas,  whose  special  function  was  tbo  obser- 
vation of  the  agricultural  character  of  thai,  region,  gives  tlie  following 
general  estimate : 

St:u-lliii;f  :is  the  .slatouioiil.  may  appear  nuho^i*;  "wlioliavii  swept  across  tlio  contiucnt 
alou^  tho  barroii-lookiuj;  track  i)rtli^  Ijiioii  J'acilic  Kailroad,  I  assert  it  as  my  flzm 
couvictioii  Uiut  tliore  nn?  hut  few  lands  hi  all  this  portion  of  this  couutry  that  an 
reaUy  unj>rod active :  that  wlH-n-vrr  th(*ro  is  soil,  it*  -water  can  be  api^Ucd  to  it,  itlriU 
he  lomul  rich  in  all  tho  i>riniary  clenuMits  nocfssary  to  the  i>ro(luctioii  of  useful  croiM 
of  some  kind.  AVithoui  >vat('r'  as  a  niatlrr  of  course,  it  cannot  K»  mado  to  yield,  and 
the  croxvs  i)rodncod  will  vary  with  tin'  <'Jiinat(? :  hut.  thos»?  facts  do  not  aifect  the  por- 
tion 1  tuko  in  regard  to  the  i>rinntivc  I'rrtility  of  tho  soil. 

In  studying-  the  agricultural  capacity  of  this  region,  this  writer  says 
it  is  "  necessary  to  lay  aside,  to  a  ^LK\t  extent,  all  our  ideas  of  agrical- 
turc  ba.sed  upon  exi)erient!e  in  the  States."  lie  linds  not  only  climatic 
and  topop:raphical  iiecidiaritic^^^-,  but  also  *'  thermometric  and  "bydrome- 
tric  conditions  bearing  no  sucb  relations  to  vegetation  there  as  hero." 

llence,  ho  arjrues,  the  crUcria  hy  "which  wi;  judiji^e  of  the  fertility  and  produetiTeneis 
of  tbo  soil,  and  of  its  adaptation  t.o  given  ]>rodncts,  (except,  perhaps,  tbo  stiictly 
chemical  lest,)  d(»  not  hold  ^ood  here.  The  i»ale  appearance  t>f  the  soil,  tbo  bamo 
look  and  stunted  "irowth  of  a  spot,  aic  hy  no  means  conclusive  ovideuces  of  its 
sterility,  fur  th'^  aitplicati«^n  of  water  may  show  it  to  be  rich  in  vegetative  force. 
Plants  which  are  eonsidereil  a^  incompatihle  in  other  sections  are  here  iound  growing 
side  hy  bid*-,  >vhi!«'  otiicrs  n^ually  associate<l  are,  here  never,  or  but  ticldoiny  found 
to;;cther.  Kvm  tlu"  constants — latitude  and  elevation — cannot  always  l)u  taken  as 
trut^  indices  of  t«nip«-ralun'  :ind  ve;^etahle  life,  tui  account  of  8tron«5  oouutenicting 
local  inllucnces. 

The  ^rand  t'ertilizin^^-  element  thai  is  to  unlock  the  latent  i*esoiiroes 
of  productive  power  throughout  this  region  is  water.    Among  a  large 
number  of  instances  of  its  siutcessfid  application,  ]tfr.  Thomas  states 
that  the  little  valley  of  the  Upper  Arkansas,  "  nestling  liigh  among 
the  snow-eoven'd  granite  peaks  ol"  tlie  Koeky  3Iountains,"  and  "cov- 
ered with  the  j-ough  loeal  drift  from  the  barren  metaniorphic  i)eak5 
around  it,''  yiihls  rich  ero[)s  of  cereals,  potatoes,  ^e.     "Tho  fossi- 
bearing  deposits  in  tlu'  l>ridg(Tl>asin,onaccountof  their  woni,  washed, 
and  barren  api)earaii(*e,  have  been  compared  with  the  Mauvaiifes  Terrtt 
of  Dakota,  and  iKne  geiPTally  been  considered  by  travelers  as  utterly 
worthless  in  an  ar^ri'Miltcral  ixdiit  ol'  view:    yt*t   the  productive  Cinns 
along  Smith's  Toik  Avill  cuiivim-c  the  most  increLhdous  of  the  ciTor  of 
this  opinion."     All  the  hardier  vegetables  grow  along  tho  tributaries  of 
AVind  Kiver.    The  garrison  at  Fori  ^Saunders  ])rodueo  their  own  vege- 
tables in  abumlaiuH'.    l*rofessor Thomas  lurther  ste.testhat  "prolong 
expertnumts  liave  shown  that  even  spots  so  thickly  frosted  over  with 
alkalim*  deposits  as  to  destroy  vegetable  and  animal  life  can  be  ren- 
dered fertile  and  made  to  produce  abundant  crops."    As  a  final  illofr 
tration,  he  refers  to  the  successful  cultivation  inaugurated  by  the  skilled 
and  patient  industrv  of  the  Mormons  among  the  drifting  sands  and 
basaltic  hills  of  tho  Kio  Virgin. 
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Facts  of  this  cliaracter  might  bo  miiltii)lieil  to  show  tliat  tlic  iiiouu- 
:aiii  regions  west  of  tlio  Mississippi,  with  artilicial  irrigatioD  to  supply 
he  local  delicieucy  of  rain-fall,  may  yet  become  the  8i)hero  of  a  unique 
md  productive  agriculture.  The  question  of  fertility,  then,  resolves 
tself  into  one, of  capacity  for  irrigation.  Where  facilities  for  the  easy 
ipplication  of  water  exist,  local  enterprise,  with  Ji  trilling  outlay  of 
capital  and  labor,  has  already  redeemed  large  areas  till  lately  con* 
lemned  as  hopeless  deserts,  in  other  localities,  however,  the  elements 
.>f  the  problem  may  not  bo  so  readily  discovered.  -V  wider  range  of 
facts  and  princi[)les  must  be  combined  with  professional  engineering 
science  and  skill,  in  order  to  devise  and  execute  a  general  system  of  ir- 
rigation. Some  of  the  elements  of  this  investigation  arc  accumulating 
in  books  and  periodicals  constantly  issuing  from  the  press,  in  which 
iifferent  portions  of  the  trans- Mississippi  region  are  illustrated.  But  a 
systematic  agricultural  survey  alone  can  reveal  the  fundamental  condi- 
tions of  such  a  general  system.  ]\Iany  years  ago  the  enlightened  policy 
rf  the  Government  projected  an  extensive  and  elaborate  system  of  sur- 
reys of  this  region,  for  the  purpose  of  testing  the  feasibility  of  trans- 
3ontinontal  railways.  The  interests  involved  in  productive  agriculture 
ire  at  least  equal  in  importance  to  the  commeroial  considerations  which 
promi^ted  the  Pacific  Railroad  explorations.  The  expenditures  of  a 
tithe  of  what  those  explorations  cost,  in  the  systematic  survey  of*  the 
vimo  regions  with  reference  to  their  agi'icultural  resources,  and 
especially  their  capacity  for  irrigation,  would  be  Justilied  by  results  no 
less  valuable  to  civilization.  The  admirable  reports  of  the  geological 
reconnaisance  of  a  portion  of  this  Territory,  conducted  by  Dr.  Hayden 
dnd  liis  associates,  show,  that  very  great  results  may  be  secured  by  the 
judicious  expenditun^  of  a  small  sum  of  money.  It  is  not  to  be  ex- 
pected, however,  that  the  tide  of  immigration  will  await  the  slow  move- 
ments of  Government.  The  process  of  irrigation  will  be  applied  by  pri- 
vate enterprise  to  particular  localities,  as  the  wants  of  increasing  settle- 
ments demand,  and  results  that  might  be  readily  and  cheaply  arrived 
at  by  a  preliminary  survey  will  finally  be  demonstrated  in  a  series  of 
disastrous  experiments,  such  as  marked  the  earlier  history  of  mining 
Industry  in  the  same  regions. 

The  trans-Mississippi  region  is  traversed  from  north  to  south  by  a 
broad  elevated  swell  or  plateau,  occupying  the  greater  part  of  its  area. 
Hie  elevating  geologic  forces  which  caused  this  massive  upheaval  mani- 
ested  special  intensity  along  several  anticlinal  axes,  piling  up  great 
nonntain  ranges  and  isolated  peaks,  which,  in  many  instances,  rise 
ibousands  of  feet  above  the  line  of  perpetual  snow.  The  main  crest  of 
:his  general  upheaval  may  be  traced  by  an  undulating  line  of  summits, 
jcpaititing  the  east  and  west  bound  streams.  This  water-shed  is  the 
EU)cky  ]Mountaius  proi^er,  sometimes  called  the  backbone  of  the  conti- 
lent.  It  is  the  northward  projection  of  the  central  branch  of  the  Sierra 
Madre  of  ^lexico,  called  the  Cordillera  d'Anahuac.  It  crosses  the 
ntemational  boundary'  near  the  southeast  corner  of  Ai*izona,  with  an 
eastward  serpentine  curve  through  Now  Mexico  and  Colorado,  inclosing 
in  its  convolutions  the  magnificent  peaks  of  the  latter  Territory.  It 
linally  trends  northward,  across  the  western  portions  of  TVyoming  and 
Montana.  Its  greatest  general  altitude  is  about  the  thirty-eighth  par- 
allel, where  it  presents  no  passes  lower  than  10,000  feet.  To  the  north- 
ward the  Union  Pacific  has  been  able  to  find  no  gap  lower  than  Evans's 
Pass,  8,242  feet  above  sea-level.  The  Northern  Pacific  has  f ou  nd  Cadette's 
Pass,  about  :5,000  feet  lower,  while,  at  the  thirty-second  parallel^ear 
the  Mexican  border,  its  minimum  altitude  sinks  to  5,200  feet.    These 
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iiiotij  slio\v  t.  central  swell  or  elovatiou  in  this  "gretit  divide'^  near  tte 
tlurty-ei/^l]ili  paraUcl.  Eailroad  profiles  sbow  a  similar  tendency  in fhe 
plateau  fit  tlie  loot  of  the  raountiiins.  Denver,  on  tlie  Kansas  Pacific 
Railroad,  i^".  ,"5.3()0  ieet  above  tide-watei*;  Cheyenne,  on  the  Union  Pacific, 
is  0,0712;  J)oi:r])onrs  A'alloy,  on  Stevens's  preliminary  survey  of  the 
Nortlieni  Pncilic.  is  only  4,6(51  i'cc^t.  These  three  points  represent  the 
lieTp;lit;S  nt  -^vliich  the  .meat  central  mountain  axis  springs  from  the  gen- 
er.!l  i)lat(  rnu  ixSni'iX  v>est.  Denver  is  100  feet  above  the  summit,  iuthc 
thirty-secoinl  panillol,  and  Clieyenne  is  SOO  feet  higher;  while  north- 
Tvarci  to  Dcrirboni's  A'aliey  tlu^  i)lateau  sinks  2,000  feet.  The  latter iwint, 
being  several  de.irrees  wj'^tward,  indicates  a  northeastern  sloi)e  of  the 
great  contiriOiiti^l  ]>]atcan  following  the  northwestei'n  trend  of  its  monih 
tain  axis. 

Tbo  Tacific  slopo  ot  the  j)]ateaa  is  much  more  abrupt.  The  Central 
Pacific  Kailrcad  is  conipelliMl  to  ]):iss  the  western  anticlinal  within  one 
hundrx'^d  inil-.^r.  of  tide-water,  wiiile  the  Union  Pacific  is  enabled  todis^ 
tribut<»  lis  arado^^  throu2:li  a  distance  of  six  hundred  miles  west  of  the 
3Iissouii  liiver.  Tiie  Sierra.  Nevada  is  the  projection  of  tlie  western 
brancli  ot  the  Sierra  31  aure  of  Mexico.  In  California  it  sends  off  a 
branch  westward,  calhMl  tlie  Coast  Kange,  which,  after  inclosing  the 
giTjit  Sacramento  Valley,  reunites  with  tho  parent  range,  which,  in 
Or(\gon,  is  called  the  Cascade  Mountains.  The  existence  of  a  transverse 
divide,  tliough  less  marked  and  prominent  than  the  longitudinal  "great 
<livide.''  is  now  suiiiciently  indicated.  Its  general  outline  may  be  tnused 
I'rom  th2  nrirthwest  comer  of  ]S^ebraska  to  the  northwest  comer  of 
2s>vada,  as  an  undulating  water-shed  between  north  and  south  bonnd 
stream^i.  Those  transverse  axial  lines  tend  to  divide  tho  whole  tran^ 
31ississippi  region  into  four  great  basins.  Of  these  the  northeast  is 
drained  by  the  ^Missouri  and  its  afiluents.  Tho  southeast  basin  i& 
drained  ]>y  the  lower  aflbients  of  the  Missouri  and  the  Mississippi,  and  by 
several  indc])endent  streams,  of  which  the  Eio  Grande  is  the  only  one 
that  ]X'netr;ites  the  mountain  axis.  Between  the  Eocky  Mountains  and 
the  Sierra  >'eva<la  are  three  separate  basins,  of  which  the  northern  is 
drained  by  tln.^  Columbia  and  the  southern  by  the  Colomdo,  while  the 
Central,  t  he  great  ITtah  basin,  is  cut  off  by  encircling  mount-ains  flpwn 
a!l  draina.'.;*i»  to  the  sea.  The  gi'cat  California  Valley  is  drained  hy 
th<^  SaeraiiHMito  and  San  Joaquin  through  the  Golden  Gate.  Bie  wcrt- 
orn  slope  of  the  Coast  Kaiigo  is  watered  by  numerous  streams  of  mere 
local  charait  iM'.  Some  general  facts  in  regard  to  tho  capacities  of  these 
]»asins  lor  irri/iation  are  beginning  to  appear.  Tho  declivity  of  the 
LJp])er  Missouri  and  its  aftluents,  except  near  the  mountains,  is  sUjE^t 
b\}i\  liintou  is  not  over  3,000  feet  above  sea-level,  while  Omaha,  at 
least  one  thousand  miles  below,  by  tho  course  of  the  river,  is  nea^f 
1,000  feel,  giving  ii  fall  of  a  little  moro  than  two  feet  per  mile.  IhtJie 
southeastern  basin,  v\iiere  irrigation  is  especially  necessary,  the  degiW 
oi"  declination  varies  from  o  to  10  feet  per  mile.  Tho  Golambia  iMSin 
])!esents  nearly  an  (iqual  general  declination.  The  topography  of  tlie 
<  'olvM-ach)  l)iisin  has  not  y<*t  been  sullicicntly  studied  to  warrant  ooncta- 
sions  <iuiti^  so  hoj)eful.  In  the  Utah  basin  facilities  for  irrigation  are 
but  linii'iiid  and  h)cal.  Those  of  the  central  valley  of  Calitbmia  aie 
generally  assumed  as  sullicient — a  i)oint,  however,  yet  to  be  tested. 
The  coast  region  of  California  i»resents  a  number  of  small  basins,  whose 
eaj)aeity  for  local  irrigation  is  y(^t  to  be  develoi)ed.  To  the  noxthwari 
a  lieavier  rainfedl  dispenses  with  the  necessity  for  irrigation. 

To  nearly  all  these  regions  it  will  be  necessary  to  apply  iirigatkv 
From  ditl'ercnt  portions  come  demands  for  information  in  regard  to  the 
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practical  processes  and  general  conditions  of  irrigation  in  the  Old  World 
n  answer  to  an  increasing  pressure  of  correspondence  npon  the  Depart- 
aent,  the  following  condensation  of  facts  from  late  and  anthoritativo 
iTcos  is  i^resent^l. 

IRRIGATION  IN  FRANCE. 

In  Franco,  except  in  the  south,  irrigation  is  confuicd  to  water 
neadows,  a  system  wliich  depends  for  its  success  upon  a  largo  deposit 
)f  fertilizing  sediinont  from  waters,  the  temi>erature  of  which  is  of  no 
;pecial  cons<^quonce.  This  method  may  be  observed  with  greatest  ad- 
rantage  in  the  Valley  of  the  Moselle,  at  Epinal,  where  the  river  has  a 
ninimum  discharge  of  ooO  to  450  cubic  feet  i)or  second.  Though  ap- 
jareutly  very  ]mro,  its  waters  are  highly  charged  with  feitilizing 
uaterial  in  solution,  which  it  leaves  as  an  alluvial  crust  upon  the  stones. 
Selow  Ei)inal  it  has  been  mad<*  to  redeem  and  fertilize  broad,  gravelly 
K?ds,  transforming  tlu^m  into  beautiful  green  meadows,  yielding  crops 
)f  two  to  four  tons  per  acre,  besi<les  giving  to  the  river  a  permanent 
innk.  This  work  was  inaugiu'ated  by  the  two  brothers  Dutac,  who  had 
mrchased  r>()  ac^res  on  the*,  leil  bank  of -the  river.  They  thr<»w  up  a 
•ough  bowlder  dam  across  the  stream,  turning  about  70  cubic  feet  of 
seater  per  second  into  a  channel  along  the  high  ground  to  the  left  of 
;he  estate,  to  which  a.  gradual  slope  was  given,  in  order  to  facilitate  the 
jasy  distribution  of  the  water.  Little  l)rauches  conduct  it  across 
parallel  ridges,  Avith  small  openings  admitting  each  a  stream  about  0 
nches  wide  and  .**  inches  dee]),  wliich  runs  along  and  overflows  the 
liighest  i)art  of  each  ridg<\    This  suri)lus,  after  rolling  down  the  ridge, 

saught  by  another  little  channel  about  25  feet  distant.  The  water 
uiat  does  not  ovcrflov/  is  caught-  at  the  end  of  the  channel  by  a  catch- 
prater  drain,  and  is  conveyed  to  a  lower  lev<^l. 

The  ground,  after  vratering  and  without  clearing  it  of  stones,  is  sown 
with  grass  seed.  A  slight  dei)()sit  of  mud  is  left,  which  is  increased 
with  ea(jh  flood  in  the  river.  Aft<?r  a  year  the  meadow  begins  to  yield. 
In  three  years  it  attains  a  full  vigor,  which  it  never  loses.  The  meadows 
begun  in  1827  have  never  been  renewed,  plowed  up,  or  manui'cd,  yet 
their  crops  are  as  good  as  ever.  The  water  nmst  be  let  on  so  gently  as 
ttot  to  sweei)  away  the  young  gi-ass.  If  it  is  suspended,  even  two  oi 
three  hours  of  bright  sunshine  nmy  injure  the  vegetation.  The  outlay 
>f  this  system  is  considerable  at  lirst,  but  when  the  proper  levels  and 
jlop<»s  ar(»  secured  there  is  but  little  further  ex]>ense.  The  deposit  of 
»ilt  is  at  lirst  very  rapid,  the  gravel  acting  as  a  Alter.  By  degrees, 
lowever,  the  bed  i)ecomes  imjx^rmeably  coated,  and  the  water  flows  oil' 
)n  the  drahiage  lines,  leaving  but  a  slight  deposit.  But  for' this  the 
neadows  wonld  soon  rise  above  the  water's  edge  and  necessitate  the  raising 
>/  the  <lam,  For  ten  or  iifteen  days  before  harvest  the  water  is  cut  ofl', 
n  order  to  dry  the  gi*ound  and  mature  the  growth.  The  flrst  crop,  of 
:wo  tfuis  per  acre,  is  cut  about  the  last  of  Juno;  the  second,  about  the 
$ame  in  (quantity  but  inferior  in  quality,  is  cut  in  September.  Some- 
times a  third  croj)  is  cut.  The  annual  yield  is  about  four  tons  per  acre, 
worth  ^S  to  $10  per  ton.  This  system  is  becoming  more  prevalent 
It  requires  an  immense  expenditure  of  water,  and  would  be  impractica- 
ble with  a  scant  supply.  The  water,  in  passing  from  one  level  to  another, 
loses  a  portion  of  its  fertilising  elements  by  dei)osit ;  hence  the  subse- 
quent applications  are  not  so  effective  as  the  first. 

AH  over  the  south  of  France  irrigation  is  practiced  in  the  coltore  of 
grasses,  vegetables,  madder,  and  occasionally  wheat  and  vines.  An 
eligible  example  of  the  system  generally  followed  may  be  seen  in  the 
canals  of  the  Durance,  an  affluent  of  the  £hine,  sarronnded  by  flat 
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alluvial  country,  ^\A\  adai>ted  to  inigatioii.  Tlio  value  of  this  process 
is  seen  iu  tlio  Tact  that  laud  outitled  to  iiTigation  rights  rents  at  about 
$21  per  acre,  while  other  laud  brings  ouly  816.  The  laud  varies  in 
value  from  8320  to  81,200,  that  irrigated  being  about  50  per  ceut.  more 
than  unirrigatcd  land,  other  things  being  equal.  The  iiTigatiug  scasou 
lasts  from  April  to  October.  During  the  remainder  of  the  season  the 
water  is  used  for  domestic  and  manutacturing  i)urposes.  The  Duraiice, 
rising  in  the  J)aui)hine  Ali)S,  near  the  head-waters  of  the  To,  lias  a 
mean  slope  ol*  .10  feet  per  mile,  and  is  fed  both  by  rain  and  meltiog 
snow.  At  tiie  head  of  t lie -Alarseilles  Canal  its  discharge  varies  from 
4,000  to  r>3,000  cubic  feet  per  second.  The  total  full  discharge  of  all  its 
canals  does  not  exceed  U,00()  feet  i)er  second. 

The  Marseilles  Canal  was  constructed,  primarily,  to  supply  that  city 
with  wjiter,  irrigation  being  a  subordinate  idea.    Its  maximum  dis- 
charge is  318  cubic  fei»t  per  second,  of  which  only  2."54  feet  are  used. 
Its  waters  reach  only  G,  120  acres  of  liU.200  acres  of  irrigable  sorfiioe 
within  its  inlluence.    Its  administration  is  vested  in  the  town  council  of 
Marseilles,  under  the  supervision  of  the  prefect  of  the  department.  Tbe 
irrigators  have  no  voice  in* its  mjinagehient,  but  merely  purchase  ho 
much  water,  paying  about  81'^0  ])er  cubic  foot  per  second  during  thjB 
season.    The  town  lixes  the  time  for  the  delivery  of  water  to  each  irri- 
gator, opens  and  closes  his  priscj  and  forbids  him  to  give  away  any  of 
it,  even  if  he  has  an  overx)lus.   A  discharge  of  one  cubic  foot  per  second 
during  the  season  is  considered  a  competent  allowcauce  for  70  acres, 
making  the  cost  of  irrigation  about  80  or  87  per  acre.    For  the  distriba- 
tion  of  water  the  canal  is  divided  into  thirty  cantons,  iu  each  of  which 
are  two  caiitoniv.ySy  or  guards,  who  rcilieve  each  other  every  twelvehonra. 
They  are  furnished  with  sc;hedulcs  regulating  the  quantity  and  time  of 
delivery  of  water  to  each  irrigator.    The  side-channels  are  constructed 
by  the  town  in  a  very  substantial  manner,  with  vertical  walls  of  masonry, 
each  drawing  from  the  canal  121  feet  ])er  second,  and  kept  iu  operation 
by  a  self  acting  module.    This  module  is  so  contrived  as  to  secure  a 
uniform  head  of  water  and  a  consequent  uniform  discharge.    This  is 
effected  by  a  circular  orifice  in  a  cistern  of  masonry,  iu  which  is  fitted, 
by  a  water-tight  collar,  an  iron  cylinder  open  at  each  end,  and  moving 
freely  up  and  down.   l>eing  attached  to  lloats  on  the  surface,  it  rises  and 
falls  with  them,  thus  always  securing  a  uniform  depth  under  water. 

The  water  is  discharged  into  the  canal  by  an  elaborate  system  rf 

masonry,  which,  however,  does  not  embrace  the  latest  impi'ovements 

and  .adaptations.    The  general  slope  of  the  canal-bed  is  1  foot  in  3,030; 

its  width,  10  feet ;    its  side-slopes,  o  feet  vertical  to  4  feet  horizontal; 

greatest  dei)th  of  water,  5.58  feet;  least  depth  (in  winter)  4.26  feet;  mam 

sTlocity,  2.72  feet  per  second.    The  main  line  is  iifty-three  miles  long; 

the  aggregate  length  of  secondary  channels  forty-three  miles.    Only 

»ne-ninth  of  the  water  rcceivcMl  from  the  river  is  lost  bj'  evaporation 

lud  seepage.     It  has  a  capacity  of  1,000  horse-power  available  for 

nanufacturing,  of  which  only  770  are  used.   The  total  cost  of  the  canal 

vas  §8,700,000 :  its  n^veiiues,  in  1800,  amounted  to  §178,000,  of  which 

s30,000  were  derived  from  irrigation;  §53,000  from  fountains,  park8,&CL; 

1^51,000  fnnu  domestic  consumption  ;  S.'>5,000  from  mill-rent.    TheeoBt 

)f  working  the  canal  is  about  §00,000,  leaving  less  than  1\  per  cent  ob 

he  capital  invested. 

None  of  the  canals  in  the  south  of  France  belong  to  the  government 
"^he  usual  system  (unlike  that  of  the  -Marseilles  Canal)  is  about  as  fit 
ows :  Land  pro])rietors,  desiring  irrigation,  ai)ply  to  the  govenuneot  fif 
*'*»e  use  of  so  m^ny  cubic  meters  of  water,  to  be  delivered  throng* 
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of  tbeir  own  constnictiou.  Public  eiigiucers  then  examine  and 
t  on  the  project,  and  sometimes  superintend  its  execution.  The 
ns  must,  in  all  cases,  be  approved  by  the  government,  but  when 
finished  the  works  arc  controlled  by  the  association,  except  in  the 
[)f  extensive  repairs  or  enlargements,  which  the  government  en- 
r  must  supervise.  Each  commune  or  parish  watered  by  the  canal 
J  a  deputy  to  the  committee  of  management,  who  order  its  affairs 
r  regulations  prescribed  by  law.  This  system  has  its  advantages 
disadvantage^.  Among  the  latter  is  a  certain  slovenliness  and 
>f  order  everywhere  obseiTable.  In  the  south  of  France,  the  minut'e 
[vision  of  landed  property  is  illustrated  by  the  small  portions  in 
1  im|gating  waters  are  disposed  of.  ()/  the  1,414  subscril)ers  to 
an^alsle,  1,095  required  a  supply  lor  loss  than  2J  acres  each,  and 
lore  for  less  than  5  acres  each.  The  \yhole  discharge  required  for 
janal  is  but  70.0  cubic  feet  per  second.  Small  proprietors,  working 
own  lands,  realize  greater  benelit  from  iiTigation  than  landlords, 
brmer  are  able,  with  its  assistance,  to  devote  more  time  on  their 
lands  to  profitable  labor.  The  latter  find  their  tenants  reluctant  to 
ace  their  rents  in  i>roportion  to  the  cost  of  irrigation.  The  canals 
i  not  exist  but  for  these  small  proiirietors ;  yet  their  want  of  capital 
ints  an  outlay  sufficient  to  secure  the  full  advantages  of  irrigation. 

IKEIGATION  IN  SPAIN. 

e  l)hysical  conditions  of  Spain  are  such  as  to  demand  extensive 
ion ;  yet,  of  her  125,000,000  acres,  only  500,(K)0  are  irrigated.  The 
niment,  however,  has  become  alive  to  this  necessity,  and  is  trying 
luce  capitalists  and  associations  to  do  what  it  is  unable  to  do.  In 
it  enacted  an  elaborate  "  law  of  waters,-'  granting  concessions  to 
:  comi)anies,  and  guaranteeing  protection  to  all  investment  of  for- 
capital.  It  in^^tes  the  aid  of  local  associations,  bi]t  reserves 
rapreme  direction.  The  Iberian  Irrigation  Company  has  con- 
ted  two  canals,  on  condition  that  they  shall  revert  to  the  goy- 
ent  after  ninety-nine  years,  the  company  being  exi^ected  within 
time  to  receive  back  their  principal  with  a  remunerating  interest, 
isure  the  turning  over  of  the  works  in  good  order,  the  government 
at  any  time  interfere,  and  may  retain  the  profits  of  the  last  five 
\  until  this  condition  is  met.  The  water-i)ower,  however,  does  not 
t,  but  continues  to  be  the  property  of  the  company.  Private 
2hes  are  to  be  constructed  by  the  irrigators  themselves.  Owners 
enants  of  land  are  not  required  to  pay  above  $7  per  acre  for  twelve 
rings  per  annum,  each  equivalent  to  a  sheet  of  water  2J  inches 
,  covering  the  whole  surface.  In  case  of  deficiency  of  water,  it  is 
ibuted  pro  rata.  The  government  may  form  syndicates  to  control 
dministration  of  the  water,  and  may  compel  the  company  to  erect 
lies. 

e  Henares  Canal,  constructed  by  this  company,  may  be  taken  as  a 
men  of  the  latest  improved  method  of  irrigation  in  Spain.  It  issues 
th'e  llenares  lUver,  about  fifty  miles  from  Madrid,  and  is  twenty- 
;  miles  long.  It  irrigates  the  low  lands  along  the  river.  The  He- 
\  discharges  300  to  400  cubic  feet  per  second  during  nine  months, 
leclines  during  three  months,  reaching  a  minimum  of  140  in  August, 
maximum  discharge  of  the  canal  is  limited,  by  the  terms  of  con- 
on,  to  177  cubic  feet  from  October  to  June,  and  to  106  from  July 
'ptember,  inclusive.  This  reduction  during  the  diy  months  is  to 
K?t  the  rights  of  two  little  canals  constructed  under  prior  oonoes- 
1.    The  watering  mains  of  the  Henares  Canal  are  reqnired  to  be  3$ 
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iiichos  deep.  It  has  been  csliinated  that  with  this  depth  a  discharge  of 
1  cubic  foot  per  socoikI  is  sullicicnt  to  iiTip:ate  8J  aci*es  per  day.  The 
worI:s  on  tiiis  canal  aro  roniaikable  in  both  design  and  execution.  The 
water  is  nilscd  20  feet  by  a  curved  weir  390  feet  in  length,  of  very  ehb^ 
ovate  construcMon,  rarried  down  into  tlie  solid  rock  l)eneath  the  bed  of 
1lic  river,  it  is  su])posed  tliat  the  hic^hest  iioods  will  rise  H  feet  above 
I  he  w(Mr,  ^'iivin.'j:  a  Hood  diseliarfie  oi'  liO,i)00  feet  per  second.  The  veloc- 
ity o1'  water  in  tlie  canal  is  Jii!iit(»d  1o  1-*.2I)0  feet  ])er  second,  witli  adcptli 
varyintc  Ironi  ;;.L*S  to  A/.yj  i\H'\,  and  a  width  of  iS.L>afeet;.  The  modnte 
at  th(^  head  of  th<*  canal  ar*^  elaborate  and  costly,  but  are  not  8eif-ac^ 
uxfi;.  T]u'  disehai'.u'e  is  re^u!at<'d  by  a  very  neatly  fitting  cast-iron doice. 
raised  and  depressed  by  a  serev/.  It  lets  the  >vater  into  a  ohamherof 
masonry,  out  ol'  wlrleh  it  (»sea])es  over  :i  beveled  inm  edge.  The  gnud 
in  charp^  l;ee]js  the  w;\\ov  at  a  eeitaiu  height  in  this  chamber,  opepinir 
or  closing  the  s]!rie(*  r.eeordiiJiv  to  the  rise  or  i^dl  of  the  canal.  ' 
regularity  of  tho  (iisj'har.Lre,  tln^i,  depends  u]ionllie  honesty  and  fid 
ol'  the  gnai'd.  At  tiu*  o]»Miing  of  th(».  season  each  imgator  applies 
water  for  so  niueli  hni-l  and  in  s:)  many  waterings,  using  a  printed  i 
of  application,  lie  reeri'/es  a  set  of  cheeks,  one  for  each  watenng, 
their  counterfoil  duph'rattvs  lemaining  with  the  agent.  Eachcheckpre- 
scribes  the  number  of  liours  an<l  the  amount  of  water  from  a  specified 
moduh\  jr  tbund  to  corres]>ond  with  the  ofllcial  schedule  left  with  the 
guard,  the  Avater  is  farjMsIied. 

This  ('anal  ])rescn1s  several  exami>l(»s  of  admirable  engineering  and 
constructive  ai;ility.  Jt  crosses  the  JMajano  torrent  through  a  splendid 
iron  aqueduct  70  leet  Jong  and  (J.2feet  deej),  weighing  27,349  tons.  It» 
water-way,  10.17  leet  wide,  holds  00  tons  of  water,  but  has  strength 
sufiicient  to  sn])poit  100  tons.  'Die  canal  has  an  {ivaihiblo  water-power 
of  ;{,G;;o  iiorse-pov/er  during  nine  numths,  and  l,4o0  during  three  montlis, 
rented  at -^r)0  ])er  horse-]io\ver  per  annum.  The  cost  of  this  canal  is 
csliiiiated  at  soOO.OOO.  It  is  considered  the  finest  one  in  Spam,  and  the 
oidy  one  const rucied  upon  sound  engineernig  principles. 

Among  the  I'enairkable  features  of  the  ISi>anish  irrigating  system  ta 
the  ^*  Tribunal  of  the  waters^  at  Valencia,  composed  of  the  syndics  of 
eight  ditVerent  <anals.  These  eight  ])easant  judges  sit  upon  benches  in 
front  ol'the  old  got  hie  diuu^way  of  the  Valencia  cathedral,  according  tn 
an  oriental  custom  allude<l  to  in  the  Holy  Scriptun^s,  (Prov.  xxxi,23,) 
and  iir.rodaced  into  Spain  l^y  the  JSaracens.  The  mutual  complaintsof 
irrigators  and  cl'jicials  of  each  canal,  in  turn,  arc  lieard.  The  syndicof 
tI;(M-anal  in  qnestion' ]>resides  over  the  case,  and  then  retires,  leavinp 
his  coIlca;;ucs  Id  awjirtl  Judgment.  If  a  culprit  should  remonstrate, his 
line,  it  is  i!:osi  lil^i  ]y,  vrould  be  doubled.  There  is  uoiTicord  of  evidence, 
and  no  aiipt^al.  Any  ])erson  may,  however,  elect  to  bo  tried  in  acini 
court,  but  ilie  c«)sr.  oi'  the  latter  in'oceeding  is  sulhcicnt  topreventan 
4*\tcnsive  use  of  t  he  inivih^'^e.  If  an  irrigator  refuse  to  appear,  his  watff 
is  sliui  olf,  and  he  is  oiherwise  pimished.  Jf  he  bo  a  man  of  rank,  the 
guarils  report,  th(^  case  to  a  magistrate,  who  personally  appeats  hefi»e 
the  <-ourt  with  the  culprit,  and  fornmlly  su]|^ccts  him  to  its  jurisdictiou. 
lie  r.i;\.'^t  s^ibmit  to  tln"^  awaixl,  hat  in  hand,  and  in  respectful  silence. 

lEKIGATION  IN  ITALY. 

I  tLily  has  had  long  exi)criencc  of  the  advantages  of  irrigation.  In  the 
Vidley  of  the  J*o  this  process  has  existed  from  time  immemoriaL ^  Tto 
irrui)tions  of  nortln^rn  barbarians  during  the  earlier  ages  of  the  Ohristo 
ira  caused  the  works  erected  under  the  old  Eoman Empire  to fldl into 
utter  dilapidation.    During  the  Middle  Ages  various  attempts urerenidf 
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to  restore  tbem.  These  efforts  dato  back  to  tlie  twelfth  century  in  Lom- 
bardy,  and  to  the  fourteenth  in  Piedmont.  The  topography  of  the 
Talley  of  the  Po  has  ])rcsented  difficulties  in  the  use  of  the  main  stream 
for  irrigation,  which  have  been  but  lately  overcome  in  the  construction 
of  the  great  Cavour  Canal,  which  is  the  only  one  that  traverses  the 
primary  drainage-lines  of  the  valley.  The  aliiuents  of  the  river,  liow- 
Bver,  are  more  manageable.  The  irrigating  districts,  stretching  back 
to  the  foot-hills  of  the  mountains,  at  an  inclination  of  5  to  12  feet  per 
nilo,  embrace  about  4,000,000  acres,  of  which  about  1,000,000  are 
ictually  irrigated,  and  draw  from  the  various  afiineiits  of  the  Po  an 
iverage  discliarge  of  2*1,000  cubic  feet  i>er  second.  This  requires  the 
nvestinent  of  capital  at  the  rjite  of  81,250  i)or  cubic  foot  per  second,  or 

»0,000,000.  The  increased  rental  of  land  produce<l  by  this  improve- 
ttent  is  estimated  as  high  as  $4.r>00,000  per  annum.  The  tributaries  of 
be  Po  penetrating  the  snow-clad  ranges  of  the  Alps  insure  a  constant 

[pply  uf  water  for  sammer  in*igation.    The  rivers  of  Lombardy  pwsent 

very  advantageous  feature  in  their  lake-like  expansions,  which  not 
mly  onablo  them  more  easily  to  control  thoir  sjiring  floods,  Init  also  to 
mnfv  their  waters  I'rom  injurious  sediment  before  delivering  them  to 
he  irrigating  canals.  The  entire  discharge  of  these  rivers  is  estimated 
it  05,000  cubic  feet  per  second. 

The  system  of  distribution  in  use  allows  to  I'ach  irrigator  tlie  full 
liscbargo  of  the  channel  for  a  specified  number  of  hours  in  each  ))eriod 
if  rotation,  v.liich  varies  in  length  from  seven  to  sixteen  days. 

Prior  to  the  unification  of  the  present  lOngdom  of  Italy  the  civil  code 
t  the  Austrian  Empire  was  in  force  in  Lombardy,  while  Piedmont  was 
egiilated  by  the  civil  code  of  Charles  Albert.  In  both  Lombardy  and 
Piedmont  the  state  claims  the  original  right  of  property  in  running 
raters,  which  cannot  be  utilized  for  irrigation  without  authority  from 
he  government.  Certain  prescriptive  rights  of  towns,  communes,  and 
issociations  of  proprietors  to  supplies  which  they  have  cTi.joyed  for  an 
ndefinite  period,  have  been  recognized.  In  disposing  of  the  waters  of 
rrigation,  the  government  sometimes  sells  its  right  in  toio^  or  grants 
eases,  botli  iK-rj^etual  and  temporary.  During  the  progressive  period 
»f  Italian  irrigation,  the  great  landed  proprietors  were  either  powerful 
^eadal  nobbles,  or  municipal,  religious,  or  charitable  coriX)rations.  These 
proprietors  generally  i)0ssessed  large  capitals,  which  they  applied  to  the 
mrchase  of  the  right  of  property  in  the  waters  of  imgatiou,  and  to  a 
jcientific  api)licatiou  of  them  to  the  soil.  Under  their  patronage 
lyrtraulic  engineering  became  an  honored  profession,  attracting  supcTior 
uiuds  in  large  numbers.  These  iwwerful  proprietors  were  abl(»  to  form 
•ombinations  v.iiose  influence  even  arbitrary  governmouts  were  corn- 
Killed  to  re?i)ect.  llence  their  rights  of  property  in  water  have  never 
)een  wrested  from  them,  and  only  to  a  limited  extent  have  they  been 
inbjected  to  govcmmental  regulation. 

In  Lombardy  no  general  rule  has  been  established  for  the  measure- 
aent  and  distribution  of  water.  The  authorities,  general  or  local,  pix?- 
icrihe  regidations,  which  at  anytime  may  be  altered  by  thuir  superiors. 
^aeh  province  has  its  own  measure.  For  the  distribution  of  water,  the 
iroverument  tavors  the  organization  of  the  local  boards.  These  exercise 
heir  authority  through  tho  medium  of  elective  councils,  whose  powers 
irc  defined  by  law.  They  are  all  subject  to  tho  i)refecturc  of  the  pro- 
rince.  When  objects  of  special  importance  arc  presented,  such  as  the 
;onstraction  of  new  canals,  the  whole  body  of  corporators  is  summoned 
»  deliberate.  The  works  are  under  the  constant  supervision  of  gov- 
ernment engineers,  who  from  time  to  time  inspect  them  and  report  theii* 
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condition  to  the  ceutral  authority.  The  expenses  of  coiistraction  sod 
repair  are  assessed  by  the  delegated  council  upon  the  corporators, 
this  assessment  is  not  in  force  until  approved  by  tbo  prefect  Imi 
principle  of  association  was  introduced  by  Napoleon,  during  his  saprem- 
acy  in  Italy.  It  has  worked  such  benelicent  results  that  even  the  Anstriaii 
government,  thou.i^h  constitutionally  averse  to  all  i)opiilar  movemoits, 
has  never  been  able  to  dispense  witli  it.  The  cost  of  inigation  in  & 
province  of  ]Mantua  is,  for  the  first  employer,  about  8S50  per  cubic  fcot 
per  second  ])er  annum,  wlicre  the  land  is  nearly  all  cultivated:  when 
but  pailially  cultivated  the  cost  is  not  over  §750  per  annum  foresdi 
foot  per  second.  TIic  second  employer,  using  the  surplus  left  byfte 
first,  i)ays  about  half  of  tlu'se  rates,  and  the  third  employer  but  one- 
fourth.  "  Each  cubic  foot  per  second  brings  the  authorities  from  $1,300 
to  §1,500  per  annum. 

In  Piedmont  applications  for  the  use  of  irrigating  water  must  be  IK- 
companied  by  three  documents,  which  can  only  be  i)repared  by  aiega- 
lar  hydraulic  engineer:  First,  a  ]>lan  and  specification  of  the  works  to 
be  erected,  illustrated  with  mathematical  diagrams;  second,  longitoffi- 
nal  and  transverse  sections  of  the  river  or  torrent,  showing  its nuixi- 
mum,  mininnim,  and  average  discharge;  third,  a  detailed  exjwsi 
the  utility  of  the  works,  showing  also  that  they  will  cause  no  iiyuiy  to 
other  parties,  or  to  the  stream  itself.    These  documents  must  then  be 
ollicially  verified  by  the  government  engineer,  who  embracoj*  in  his  »• 
])ort  such  other  fa<.»ts  as  may  be  necessary  to  the  comprehension  of 
whole  case.    Three  methods  of  distribution  are  common  :  First,  waters 
from  "  unregulated  outlets  "are  distributed  according  to  "iwf,^  with- 
out reference  to  any  ])rescribed  quantity.    The  outlet  is  simply  an  open- 
ing in  the  bank  of  the  canal,  over  which  no  supervision  i.s«exera8ed 
except  what    is    necessary  to    prevent    injuiy  to  the  works.    BSce- 
fields  are  exclusively  supplied  from  unregulated  outlets.    The  second 
method  of  distribution,  from  both  regulated  and  unregulated  oatIet& 
refers  only  to  the  "  time  "  ibr  which  water  is  granted.    The  thirdmethod 
me^isures  the  absolute  '•  quantity^'  of  water  delivered.    Jn  Piedmont,  as 
in  Lombardy,  association  among  the  j)roprietors  is  encouraged  by  the 
government  in  the  administration  of  the  irrigation  laws. 

The  foregoing  iiu^ts  i)ertain  to  the  system  of  Italian  irrigation^  con- 
fined, as  it  was  till  lately,  to  the  alUueiits  of  the  Po.  The  utilization rf 
the  main  stream  by  the  construction  of  the  Cavour  Canal  is  one  of  the 
later  feats  of  progressive  engineering.  This  great  work  was  eonstracfced 
under  conti*act  with  the  Italian  government,  by  an  association  of  Eng- 
lish capitalists,  to  whom  it  has  proved  a  disastrous  investment.  13te 
association  was  bound  to  raise  a  capital  of  $10,000,000— 810,680,000 fcr 
construction;  $4,0()(),000 for  payment  for  crown  canfils  on  the  amOBOtB 
of  the  Po ;  an<l  the  remainder,  *81,*JGO,000,  for  the  extinction  of  private 
lights  to  irrigat  ing  waters.  Upon  this  capital,  the  goveniment  gnfl^ 
anteed  an  interest  of  (>  per  cent,  per  annum  for  iifty  years.  Upon  the 
plea  that  the  company  was  insolvent  from  the  beginning;  thatitifr 
sorted  to  suspicious  *' financiering- for  the  raising  of  tlio  neccssaij 
funds;  and,  tinally,  that  its  work  was  not  completed  according  to  con- 
tract, the  government  refused  its  guarantee.  Though  defeated  in  its 
own  courts  of  law,  the  expense  and  delay  in  securing  the  guarantee 
reduced  its  vahu*  one-half,  entailing  a  fatal  loss  upon  the capitaliats. 

A  very  remarkable  and  unaccountable  engineering  bliinc      mad 
the  eommencement  of  this  great  enterprise.    The  company  rein     i 
oflicial  estimates,  stjited  to  have  been  made  from  many  years  of  < 
measurement,  wliei'eby  the  minimum  discharge  of  the  Voy  at  tbe 
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e  Uio  wmal  tapi>ecl  it,  wius  fixed  at  4,167  cubic  feet  i>er  second.  On 
ompletioii  of  the  Ciinal,  it  was  found  that  duriup:  July  and  August 
iliance  could  be  placed  upon  a  volume  greiiter  than  from  1,500  ti 
cubic  feet  i>er  second. 

3  canal  commences  near  Chivasso,  on  the  left  bank  of  the  Po,  where 
porary  dam — soon  to  be  replaced  by  a  permanent  and  substantial 
-raises  the  water  8  feet.  The  entire  length  of  the  canal  is  liftj'- 
and  one-third  miles,  sloping  at  least  1  foot  in  4,000  throughout 
hole  course,  and  in  some  parts  1  in  2,000.  At  its  head  it  is  131  feet 
and  0.1  feet  deep.  Six  miles  below  it  narrows  to  GO  feet,  and 
DS  to  11.15  feet.  At  the  thirty-ninth  mile  the  section  changes  to 
t  in  width  by  10.5  in  depth.  Its  velocity  varies  from  l.li  to  4.9 
er  second.  It  crosses  the  Dora  Baltea  through  an  aqueduct  635 
mg,  supported  upon  nine  arches  each  52.5  feet  span.  Several  other 
as  are  crossed  either  by  aqueducts  or  siphons.  The  company  owns 
lundred  and  four  miles  of  previously  constructed  caniUs,  and  is 
iating  for  the  purchase  of  several  other  canals.  It  supplies  several 
«e  canals  at  dift'erent  points  along  it«  line. 

r  Vercelli  the  water  of  the  Cavour  Canal  is  sold  to  a  co-operative 
y,  known  as  "The  General  Association  of  Irrigation  west  of  Sesia." 
ociety  had  been  previously  incorporated  for  the  administi^ation  of 
x)wn  canals  derived  from  the  Dora  Baltea.  Its  operations  illus- 
bhe  later  phases  of  Italian  irrigation.  It  is  constituted  of  deputies 
d  by  associations  of  irrigators  in  the  dift'erent  communes  or  par- 
It  transacts  its  business  mostly  through  three  committees — ^the 
bive  committee,  the  committee  of  superintendence,  and  the  council 
MtratioiJ.  The  first  of  these  is  the  executive  or  administrative 
,  which  acts  under  the  sujiervision  of  the  second.  The  third  is  a 
for  the  settlement  of  disputes  and  for  the  redress  of  grievances 
g  within  the  organization.  In  November  of  each  year,  each  coii- 
,  or  ])arish  society,  presents  to  the  general  authority  a  schedule 

>  number  of  acres  it  proposes  to  iiTigate,  and  demands  water  for 
ming  season,  in  the  following  i)roportions:  For  rice  lands,  1  cubic 
er  second  for  each  43.75  acres;  for  summer  meadows,  1  cubic  foot 
jcond  for  100  acres;  for  onaize,  1  cubic  foot  ])er  second  for  each 
acres.  The  gross  amount  of  water  is  then  placed  at  the  disposal 
i  censor zio^  and  by  its  officers  distributed  to  thtt  several  irrigators. 
3  end  of  the  season  the  consorzio  pays  over  the  price  of  the  water 
ly  received. 

management  of  these  local  associations  is  confided  to  a  board  of 
ion,  consisting  ot*  their  deputy  to  the  general  association,  with  six 
e  associates.    The  general  association  purchases  from  the  Cavour 

714.4  cubic  feet  per  second,  and  from  the  Dora  Baltea  Canals  674 
er  second.  For  the  former  it  pays  887  per  cubic  foot  per  second, 
lug  the  irrigator  SOG.  The  water  of  the  Dora  Baltea  costs  only 
nd  is  sold  at  $77.  The  higher  value  of  the  water  of  the  main 
1  results  from  the  amount  of  fertilizing  silt  which  it  dei>osits  upon 
ind.  The  society  irrigates  about  138,000  acres  of  land.  All  sur- 
rater  not  absorbed  by  the  land  reverts  to  the  association  and  is 
ected  in  their  drains. 

IRRIGATION  IN  INDIA. 

t  British  government,  upon  assuming  the  sovereignty  of  India,  found 
tion  canals  already  constructed.    The  English  authorities,  attempt- 

>  enlarge  the  operation  of  the  Indian  inigation  system,  esx)ecially 
frafting  upon  it  the  principles  and  processes  that  have  been  so 
«fnl  in  the  south  of  Euroi)e,  found  a  very  serious  obstacle  in  the 
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habits  aiul  ideas  ol'  the  Hindoos.  There  is  no  dispositiou  of  self-hdp 
among  tliein.  Their  industry  is  controlled  and  cramped  by  their  routine 
ideas  and  habits,  llenco  it  hns  been  found  impractiable  to  introduce 
those  clemenl  s  of  local  administration  which  have  been  fonnd  BoefiiectiTe 
in  Southern  lilurope.  The  Hindoo  expects  the  government  to  manage 
all  tlie  details,  as  well  as  the  general  matters  of  a  system  of  irrigatka. 
This  imposes  upon  the  central  authority  a  burden  of  care  and  labor 
which  cannot  fail  to  greatly  retard  its  effective  action. 

IRRirrATION  IN  OrE  TERRITORIES. 

The  application  of  water  to  the  arid  areas  west  of  the  Mi 
dates  l)aek  to  the  earliest  Spanish  colonization.    In  California,  ai 
I^evada,  [New  Mexico,  Colorado,  and  Texas  are  the  remains  of  old  wc 
of  irrigation,  rude  copies  of  those  introduced  into  Spain  by  the  Sai 
In  New  Mexico  it  has  been  observed  that  the  method  of  terrace  or 
distribution  has  resulted  in  the  impoverishment  of  the  higher  leveu  or 
the  washing  of  the  fertilizing  prinoiples  of  the  soil.    One  of  the  pidi 
nary  ]>oiuts  of  a  more  effective  irrigation  will  be  the  avoidance  of  a 
of  tiiis  character.    As  a  specimen  of  the  manner  in  which  our  intellifi 
j)ioneer  agriculturists  deal  with  this  difliculty,  may  be  cited  the  sta 
of  Governor  irunt,  of  Colorado,  imblished  in  the  last  annual  lepon 
this  Dej)artmer.t.    Jn  California  the  mission  fatliers  sometimes  eleva 
water  for  inigation  by  means  of  awheel  furnished  with  buckets, 
moved  by  ibree  of  the  current ;  sometimes  the  ui)lifting  force  was 
])lied  by  animal  power.    The  water  was  raised  into  large  tanks 
distril)utcd  over  the  neighboring  plains  and  slopes.    This  met! 
volved  a  great  expenditure  of  labor  for  insignificant  results,    oa 
quently  these  works  were  enlarged  by  the  constniction  of  can^sieadi 
to  the  higher  elevations  of  mountain  streams,  and  securing  a  ooi        ■ 
sui>ply  of  v/ater.    Then,  in  1833,  the  temporal  authority  of  themisauiu- 
aries  was  subverted,  the  Indians  refused  to  Labor  upon  the  works  of 
irrigation,  and,  consequently,  these  fell  into  great  neglect.    Many  of 
these  waterworks  wciro  furnishexl  with  cist<jrns,  built  very  much  lito 
those  of  Palestine  and  S^Tia,  mentioned  in  the  Scriptures. 

Tiie  methods  of  eon  struct  in  g  these  Spanish  works  have  passed  away 
with  the  autliority  which  devised  them,  and  the  abject  social  condition 
of  the  race  by  whose  labor  1  hey  were  executed.  In  Newl^lexico  thensnid 
juethojl  of  irrigatif)n  is  b^-  means  of  a  mother  ditch — aecquia  madre — con- 
stnu'teil  at  public  expense,  Jrom  which  e;\eh  farmer  runs  a  channel  to 
su])]>ly  liis  own  farm.  Tlie  supply  of  water  is  regulated  by  pnUio  . 
authority.  The  necessity  for  irrigation  ai)pears  to  bo  less  pressing  u 
the  count ly  becomes  more  densely  settled.  The  rivers  are  growing  ia 
voliune,  while  intermittent  streams  are  becoming  constant.  Mw 
(urtjntds  are  fallin;:v  into  dilapidation  for  lack  of  use. 

This  idea  of  l(K:al  organization  for  the  construction  of  works  of  ir 
lion  is  destin(Hl  to  an  (mormons  extension  by  the  American  and  Eoroi: 
emigj'ants  now  crowding  to  all  the  eligible  i>ositions  of  our  pi 
tlomaiii.    in  the  last  annual  report  of  this  Department  extracts  n 
local  correspoiideiK^e  were  given,  showing  some  of  the  methods  of  or 
/atioM  j'or  tir;  eoustruction  of  imgating  works,  with  some  results  tdJ 
obtained.    In  tlie  Greeley  colony  of  Colorado  canals  are  constmcteu  uy 
the  owners  of  faiins  by  an  jissessment  ranging  from  81  to  83  pen 
1l\u\  right  to  use  the  water  is  then  attrtched  to  the  laud  in  peipe      ^ 
with  annual  assessments  for  repairs  and  superintendence.    In  lavor 
localities  in  Xew  Mexico  and  Colorado  the  farmei's  of  a  neififhl 
combine  in  similar  arrangements.    In  other  parts  of  the  ^ 
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»auios  aro  incorporated  by  ^ovenmient,  and  furnish  water  at  a  stipulated 
ate  \H}T  annum.  Sometimes  the  cbar^jo  is  regulated  by  the  number  of 
lubic  inches  delivered,  and  sometimes  by  the  number  of  acres  watered 
:o  an  average  depth.  The  Table  Mountain  Water  Company,  of  Jellerson 
Dounty,  Colorado,  sell  water  at  81-»'50  per  cubic  inch,  to  be  taken  out  of 
:hc  difch  with  spouts  or  boxes  at  ri^ht  au,q:les  to  rho  axis  of  the  current, 
10  spout  allowed  of  a  section  greater  than  thirty  square  inches.  Thii 
30X68  arc  3  inches  by  10,  and  set  edgewise  in  such  manner  that  there 
rill  be  a  pressure  of  five  inches  upon  the  ceiitrv.  Tncreaso  of  superin- 
cumbent i)ressure  is  found  to  increase  lossl\v  leakage. 

The  su!>iect  of  iiTigatiou  has,  till  recently.  n^'ci^^'eMl  coniparatively 
ittle  lit  ten  lion  in  California.  Indeed,  elaborare  elforts  Iiavt*  been  made 
t)  demonstrate  that  its  necessity  is  more  fanciful  than  real ;  but  these 
Bforts  diminish  as  the  wnnts  of  an  increasing  population  become  more 
ressing.  irrigation  is  now  considercil  i\,  prime  n.ccessity  by  intelligent 
griculturi^its  in  diiVerent  parts  of  the  State.  In  1S013  tlie  {State  legisla- 
irc  passed  an  act  giving  to  irrigation  and  mining  canal  companies  the 
rivih»ges  ju'cviously  exercised  l)y  railroad  cor] )orat ions,  e^^ibling  them 
)  condemn  i)rivate  lands  for  this  public  use. 

A  singlo  farnirr  near  Sacramenlt)  Jinds  it  profitable  to  irri!;iatc.  his 
rm  in  a  very  exiKMisive  manner,  raising,  by  steaiu-power,  water 
om  wolls  to  tanks  1 1-  feet  above  the  ground,  whence  it  is  distributed^ 
rough  iL'.OOO  feet  f)f  subterranean  ]>ipes.  The  coal  by  which  this 
ater  is  raised  <!osts  from  AI.")  to  .'^20  ])cr  ton,  yet  the  high  prices  of 
mi  produce  in  tlie  neighborhood  render  this  operation  profitable. 
Assc;ci;'.ted  irrigation  enteri)rises  are  already  in  the  Held.  Of  these, 
ic  of  the  most  im])ortant  is  the  Calitbrnia  Canal  and  Irrigation  Com- 
my,  which  proposes  to  consrructa  canal  trunk-line  fj'om  ihr  south  end 
'  Kern  liake.  ncrtlivrardly,  a  distance  of  live  hundred  miles,  along  the 
err:i  ^'•''vada  to  IJcd  Bhill*,  in  Sacramento  Valley.  This  c:inal  is  cul- 
ilateii  for  navigation  as  well  as  irrigali«)n.  and  v»iU  <h»riv<»  its  supply 
om  an  area  ol'  over  tv/enty  thousand  scjuare  miles  <.['  tin;  western 
ater-she*!  nf  the  >ierra.  Another  trunk-line  is  proiio.sed  on  ihe  western 
de  ol"  this  great  valh\v,  from  Kern,  ]>uena  Vista, an<l  Tnlinj'  lakes,  run- 
iiig  northwardly  along  the  foot-hiils  of  the  I'oast.  ila:jge  one  hundred 
ad  sixtylhree  miles,  and  thence  U)  Stony  Creek,  two  hundred  miles 
irthcr,  making  a  grand  total  of  nearly  nine  liundred  miles  of  canal,  with 
a  estimated  capacity  of  irrigating  nearly  10,OU(>.Oi:o  jicrcs  est'  land. 
The  Lake  Tahoe  and  San  Francisco  Water- Worics  Company  iiroposes 
>  draw  from  Lake  Tahoe,  throngli  Truekee  Jiiver,  and  a  canal  to  San 
rauckM'O,  over  8UO,CM)(),000  gallons  of  w;:U=r  ])ei- <!:^y  j'or  the  sui»ply  ol' 
lis  city  and  towns  along  the  line  ot  the  canal,  and  tor  x>nr;»o.>es  of  irri- 
Uion.  The  <.'alifor?iia  k-rigation  Conrpany  coniemplates  tlie  const rm-- 
pnol'aeanal  from  the  west  bank  of  Saeramenio  iliver,  Sui.-^un  JJay, 
ith  feeders  for  gatherin.g  the  waters  (»f  snniller  streams.  The  object  of 
lis  canal  is  tlie  irrigation  of  the  land  between  tire  Sacramento  and 
ic  C'jast  IJange.  The  Lake  Tahoe  and  American  l^iver-AVater  Cvmi- 
luy  ]»ro]ioses  to  draw  water  from  Truckee  liivcr  and  Lalce  Tahoe, 
irongh  Sqnav;  Vidley,and  by  tunnels  through  the  mor.ntains  to  Ameri- 
m  IMver,  in  Placer  County,  to  be  stored  in  a  great  r;:sorvoir  lor 
jmestie,  mining,  and  irrigation  puiposes.  Tlie  Tuoluiniie  iLrigiitioii 
anal  Comi»any  i)roposes  to  construct  two  iirigation  canids  IVom  Tuo- 
.mua  to  San  Joafjuin  liivcr.  Tliis  enterprise,  ii  is  siiid,  v.ill  render 
k'ailable  to  cultivation  o0i),000  acres  oliich  Vidle  viand  between  Merced 
Id  Stanislaus  liivers.  Other  enterprises  ha\e  been  inaugurated  for 
li!  supply  of  water  to  cities,  towns,  antl  mining  can:ps,  tiiiveral  of  which 
Iso  indnde  water  for  iiTigutioii. 
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THE  CENTENiNIAL  OF  AMERICAN  INDEPENDENCE— ITS  RELATIONS 

TO  AGRICULTURE. 

An  iic't  (>r  ODD^ress,  ai)i)rovo<l  -March  .*>,  1871,  provides,  as  stated  iu 
its  title,  'Hor  cclebriitiii^-  the  one  linndredth  anniversary  of  Ainericau 
Indepcutlcucc,  by  holdin;^  an  international  exbibitiou  of  arts,  inanu- 
I'actures,  and  products  of  tlie  soil  and  mine,  in  the  city  of  rhiladelpliia 
and  Slate  of  P(*nnsylvania,  in  tlie  yv.^v  eighteen  hundred  and  seventy- 
six.^    Tlic  cnnlit  of  first  sngj^^estiii.i;'  this  form  of  celebrating  the  eenten* 
lual  of  Amcri(!an  Jndependeuco  has  various  claimants.    The  American 
Institute,  of  New  \ork,  lirst  memorialized  Congress  upon  the  sub     , 
but  Avas  sjuHMlily  followiHl  by  a. joint  nu^morialof  the  Franklin  lustl 
of  Philadclpliia,  the  councils  of  that  city,  and  the  legislature  of  P 
sylvania.    ]Mr.  ?.[orrell,  of  reunsylvania,  chairman  of  the  lloaso  Oc 
mitteo  on  ^lanufactures,  ^vhi(rh  had  charge  of  the  bill,  in  a  speech       d 
upon  it,  alleged  that,  the  subject  had  been  agitated  in  Philadelpuui 
early  as  180S,  and  that  a  leading  Journal  of  Cincinnati,  in  1800,  faau 
suggested  editorially  the  holding  of  a  centennial  celebration  aud  in- 
dustrial exposition  in  the  city  of  Philadelphia.    It  is  such  an  idea  as 
would  naturally  suggest  itself  to  thoughtful  minds,  and  numerous  per- 
sons may  rightfully  claim  to  have  originated  it.    The  proposition  vasie* 
ceived  with  favor  by  Congress,  and  an  animated  struggle  between  New 
York  and  J'hiladelphia  for  tl)(»  honor  of  holding  the  exposition  resulted 
in  favor  of  the  latter  city, 

The  bill  as  passed  i)rovides  that  an  exhibition  of  Araericiin  and  foieign 
arts,  inoducts,  and  manufactures  shall  be  held,  under  the  auspices  of  & 
Government  of  the  United  States,  in  the  city  of  Philadelphia,  in  fhe 
year  1870.  A  commission,  consisting  of  one  delegate  from  each  Stale 
and  Territory,  is  constituted  by  appointment  of  the  President,  upon  fhe 
nomination  of  the  governors  of  States  and  Territories,  whose  duty  it  is 
to  prepare  and  sui)erintend  a  plan  ibr  holding  the  exhibition,  and|  in 
conjunction  witli  the  authorities  of  the  city  of  Philadelphia,  to  fix  upon 
a  suitable  site  within  the  limits  of  the  citv  where  the  exhibition  shall 
be  held.  The  act  provides  for  alternate  (commissioners  to  be  appointed 
in  the  same  manner  as  their  prlnci])als,  that  the  commission  shallhold 
its  meetings  in  IMilladelphia,  and  that  a  majority  shall  coutid  its 
business. 

It  is  further  the  duty  of  the  commission  to  report  to  Congress  asoift- 
able  dat(j  and  appropriate  ceremonies  for  opening  the  exhibition,  plans 
of  the  buildings,  ])lans  for  the.  receiition  and  classification  of  artktas 
for  exhibition,  custom-house  regulations  for  the  introduction  of  foidso 
articles,  and  other  matters  which  they  may  deem  important.  When  MB 
['resident  is  informed  by  the  go\ernor  of  the  State  of  Pennsylvania  tint 
provision  has  been  inade  for  the  erection  of  suitable  buildings  tobein 
the  exclusive  control  nf  the  national  commission,  it  is  made  bis  daty  to 
issue  a  jiroclanuitien  fixing  the  time  and  place  for  holding  tbo  exhibition, 
and  to  furnish  copies  of  this  proclamation  and  the  regidations  adopted 
by  the  commission  to  the  rei)resejitatives  of  foreign  countries. 

It  is  i)rovided  that  the  commissioners  shall  receive  no  eomx)en8at 
and  that  the  United  States  shall  uor  b(^  liabh*.  for  auy  expenses. 

This  bill  dot's  little  more  tliau  give  such  uational  recognition  to 
enterprise  as  will  accre<lit  it:  with  foreign  countries,  leaving  the  labor, 
expense,  and  resi)onsibility  to  be  borne  by  private  citizens,  '\vith 
aid  as  can  lu;  given  by  the  city  of  Philadelphia  and  the  several  i 
Congress  seems  to  have  exercised  extreme  caution  in  the  premisea. 
will  probably  (;ome  to  tlie  aid  of  the  national  commissioners  wl 
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rojt!ct  Jins  so  far  juIvjuu'cmI  as  io  deinoiistrato  the  utility  of  ftirtlier 
i^shition. 

L'IhUt  \\u\  iHoviHioiis  of  tlu3  act  commi«sioiiers  have  l)oen  appointed 
ODi  th<»  Slates  and  Territories  a.s  follows : 

AlrJHtiinf :  William  M.  IJ.vnl, (-(iiinnissioncT,  Sclnui;  Jaiiu's L. (^M»|M'r, alU'iMaU*,  lluuls- 
\h\     Ariztnui  To'i'Uorij:   ICii-banl  C  McComiick,  coimniHsiouiT,  Tucsoik  (Wutthiiijrtoii, 

C:)  .I<»Iin  \Vass()ii,aUoriiat(', TufMHi.  ,trk<wn(is:  F.  W. Gautf.coiiiinihsioner;  Alex. 
u'I>(iiiaI(I.  alternate.  Little  Kock.  ifnliforuia  :  John  Diiubar  Cr('i;;h.  r<)Liiiiii£»8iouor,No. 
4  Shotwi'U  stiirt,  San  Kraini<ci» :  .Idliii  ]Mi<ldlct()ii,  altcniatt',  fiOt)  Monlf^oiiiory  stitict, 
n  yraiKi«<CM».  ('olnnulo  TirrUorif:  .L  Marshall  Paul,  roiiiiiiiKsioiui-.  Kair  IMay  ;  N'.  C 
3cki.T,  altiTiiatr,  (Jrooh'V.  Conmriicnt :  Jos<?i)h  1*.  Hawh'V,  ('()lllnli.^si()ll('I•,  Ilartfoitl; 
m.  P.  nia'li*'.  alternatt',  Now  Haven.  Dahola  jTtmion/ :  Gcor^o  A.  IJatchrhlcr,  coni- 
Htslonor.  Yankton,  Dakota,  and  Nat  i(>nal  Hotel, ^V^lshin<L;ton,  J).  C  ;  Solomon  L.  i^iunk^ 
:eruat<',  YanUton.  Ihlaufirr :  "William  T.  li<*ad, commissioner,  Now  Castle;  Joliu  If. 
idiii'y,alt«'rnati>.  New  Castle.  DiHtikt  of  (.'olumbia:  .lames  \\..  Dexter,  eomndsHiuuer, 
^Koiir-aiul-a-halfstreet,  ^Va>hin)L;lon;  J.awrcnce  A.  (Jol)ri;;ht.  alternate,  Washin;;ton. 
orida:  John  S.  Adams,  eonniussioner,  Jacksonville;  J.  T.  IJernard,  alternate,  Tolla- 
twce.  (.iii>njia :  Thomas  Hardeman,  jr.,  eommissioiier,  Macon;  I^wis  Wain 
lith,  alti*rnate,  7t»7  Walnnt  street,  Philadelphia,  Pennsylvania.  Iththo  Trrriiorif : 
loumn  DonahNon.  eonnnissioner,  l^)isc  City ;  .lames  S.  Keynohls.  alU-rnatc,  IJoiueCity. 
diaua. — .John  L.  Campbell,  connnissionej',\Vahash  CoU<'j;o,  C  raw  fords  vi  lie;  David  M. 
►yd,  jr.,  altt'rnate,  iNnnsylvania  l»ailroad  ollico,  IMiiladelplii.i.  Iowa:  Kobert  LowTy, 
iuiuiii>ioner.  D.jvj'iiport ;  Coker  \\  Clarkson,  alternate,  Grnndy  County.  UUnoin : 
ederiek  ]<i.  Mat  thews,  eonnnissioner,  ('arlinville ;  Lawrence  AVeldon,  alternate,  Blooui- 
^ton.  Iwuxon:  .lohn  A.  ^larlin,  eonnnissioner,  Atchistm  ;  (leor^je  A.  Crawford,  alter- 
te,  Foi-t,  Seott.  /w  iitncki/:  Kobert  Mallorj',  coinmissionj-r;  Smith  M.  Hobb,alteruate. 
uiithmn  :  .hihii  Lyiuh,  commissioner,  lock  box  *J^0,  New  Orleans;  Thomas  C.  Auder- 
II,  alt«'rnate,<  »]»el<»nsas.  Mn'tuv:  Joslimi Nye, eonnnissioner,  An^nsta;  ChailcsP.Kiiu- 
11,  alternate,  J*ortIand.  Man/loud:  Wnj.  IVcscott  Smith,  commissioner,  Baltimore ; 
liii  \V.  Davis,  alternate,  Ainiapolis.  Mu.-'HachuKiit'* :  J.  "Wiley  Edmands, commissioner, 
t^-tun ;  Wm.  I>.  Spooner,  alternate,  1():>  ('on«;ress  street,  Jioston.  Mivhigaa  :  James  Bir- 
y,  commissioner,  l»ay  City;  Clandins  IJ.  (irant,  alternate,  Ann  Arbor.  Minnofota:  J. 
etcher  Williams,  eonnnissioner.  Saint  Panl ;  AV.  \V.  Folwell,;iUernate,  Saint  Anthony. 
'MiiMijun:  <>.(.'.  I'reneh,  eonnnissioner,  .laekson.  ^foll1ana  Trrritory :  Wm.  11.  Cla^- 
tt,  commissioner;  Henry  L.  WaiTcn,  alternate.  yibninku  :  Henry  S.  Moody,  c(»mmi8- 
JDiT,  Omaha;  K.  W.  Pnrna.s,  alternate,  Ih-ownsvilh;.  Xn'oda:  "\Villiam  Wirt  McCoy, 
nimissioner,  ICnreka,  Lander  Connty.  Xrin  IlampKhirr :  Kzekiel  A.  Straw,  conimis- 
mer,  Manchester;  Asa  P.  Cate,alt<'rnale,  Northtield.  yew  Jirtnti :  Orestes  Cleveland, 
uiuiissioiiir,  .lersey  (.'ity ;  John  (J.  Stevens,  alternate, Trenton.  Xcin  Mvxkv  Tirritory: 
dx'i<l^e  W.  Litth',  eonnnissioner,  Santa  l''e.  Xrw  York:  John  \'.  L.  Prnyn,  eoinmis- 
mer,  Albany ;  Charles  li.  Marshall,  altennite,  :JH  Pnrling  Slip,  New  York  City.  North 
:roUmt :  Altnd Dockery,  connnissiom.r, Kockingham, Kichniond  Connty;  Jonathan  W. 
bcrtson,  alternate,  1  lart ford,  Penpiimans  Connty.  Ohio :  Allred  T.  (loshorn,  comuiis- 
mcr,  Cincinnati ;  Wilson  W.  (iritMth,  alternate,  Toledo.  On  yon :  .James  W.  Virtue, 
mmissioner,  liaker  City ;  Andrew  J.  1  )nlhr,  alternate,  Portland.  Pciinnt/lraula :  Daniel 
Morrtdl,  connnissioniM*,  Johnstown ;  Asa  Packer,  alternate,  Bethlehem.  Rhode  Inland: 
orj^o  H.  Corliss,  eonnnissioner.  Providence ;  Sanniel  Powell,  alternate,  Newjwrt.  iSouih 
\rolimi :  JanjesL.  Orr,  commissioner,  Andei-son ;  Archibald  Cameron,  alternate,  Charles- 
ti.  TnmtxHCC :  Thomas  H.  Coldwell,  commissicnier,  Shelby  ville,  Bedford  County ;  Wil- 
lu  F.  I'los.Ncr,  alternate,  Nashville.  TiX'ia:  William  Henry  Pai*sons,  eonmiissiouer, 
lustou,  Texas,  or  '21)  Broa<lway,  New  York.  Vlah  Tirrifory:  John  If.  Wickizcr,  eom- 
ibsiouer,  Salt  Lakt*  City ;  Oscar  G.  Sawyer,  alternate.  Salt  Lake  City.     I  'mnoHt :  John 

Baxter,  commissioner,  Kntland;  Henry  Chase,  alternate,  LymUm.  Vinjima:  Wailter 
.  "Wuo^l,  connnissicnuT,  Halifax  Court-llonse.  IVashington  Tcniton/:  Elwood  Evans, 
mnnssiomrr,  Olympia ;  Alex.  S.  Abemathy,  alternate,  Cowlitz  County.  Went  Jlrffinla : 
ox.K.  Boteler,  eonnnissioner,  Shephenlstowu ;  Andrew  J.  Swecncy,*alternate,  Wheel- 
jj.  Wbifomin  :  David  Atwood,  eonnnissioner,  ^ladisou  ;  Edward  D.  Holton,  alternate, 
ilw.inki.'e.  ll'i/omiuff  Tiniiorj/:  H.Latham,  connnisaionor,  Laramie  City;  Kobert  II. 
iniborn.  alternate,  12r>  South  Fifth  street,  Philadelphia. 

A  inajority  of  the  commission  assembled  in  Philadelphia  on  tho  4th 
r  of  March,  LS72,  wiiore  thoy  were  welcomed  by  the  authorities  of  the 
ly,  and,  dnrin^j;:  a  protracted  session,  wero  entorlainiMl  as  its  guests. 
.  i)ormancnt  organization  Avas  ellected,  as  follows: 

OFFICERS. 

PrciUUnt. — Jascpli  K.  Hawley,  Connecticut. 

nce-prcaidcnts, — Orestes  Cleveland,  Now  Jersey ;  Alfred  T.  Cioshorn,  Ohio;  Williiun 
.  Byrd.  Alabama ;  John  Dniibar  Crci;;h.  Califoniia ;  Kobert  Lowry,  Icnva. 
Kxixuiicii  cumiHistioncr, — William  P.  Bloke,  Connecticut. 
19  A  . 
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Tem^ary  ntcrctary.—hnw'xa  Wain  fcJmitb,  Pliiludolphia,  PeDUsylvaQia,  all 
Georgia. 
Counatlor  and  solkitorfor  Ihv  commltinhn. — Juliii  L.  fc>Iiueuiakor.  Fliiladelphi 

.S  TAN  IJI N  G   C'OMM I ITLKS. 

l^xocntirv  tvmmitht\ —  Uaiiiol  J.  Monell,  IN'imsvlvaiiia;  Joliu  V.  L.  Prayu,! 
George  IT.  Corlisw*,  Kliodc  I»laDd;  Win.  Pnjseofct  Smith,  Mai-ylaiul;  JohnLyi 
iaiia;  John  G.  Stcven«,  Now  Jersey  ;  Walter  W.  Wootl,  Virginia. 

Committee  on  itlann  and  architect ur v. — Alfn*(l  T.  (joshorn,  Ohio ;  William  Hem 
Texas;  John  N.  HaxttT,- Vermont ;  Ezekiel  A.  Straw,  Ni*\v  Hampobirc;  Davi 
Wisconsin  ;  Orestes  ClevehHid,  New  Jei-^cy  ;  George  A.  liatehelder,  Dakota. 

Committtr.  on  tariffs  and  trannporfation. — ().  C  Freucli,  Mississippi ;  David  31 
Indiana;  Charles  11.  3Iai*«hall,  New  York;  Joshua  Nye,  Maine ;  Andrew  J 
West  Virginia;  Wni.  F.  F^rosser,  T(?unessoe ;  John   11.  Wickizer,  Utah. 

Committee  on  Jl nance. — J.  Wih'y  Edmands,  Massaclnisctts  ;  Asa  Packer,  Peni 
Siimnel  Powell,  Kliode  Inland ;  James  Dirney,  Michigan  ;  J.  Marshall  Paul,  C 

Committee  on  forcUpi  affairs. — John  L.  Cam])bell,  Indiana;  John  G.  St^aveus 
Key  ;  Robert  II.  Laniboru,  Wyoming ;  John  V.  L.  Prnyn,  New  York  ;  Lewis  W 
Getirgia. 

Committee  on  cUmification  and  opening  ncrrices. — James  L.  Orr,  Sontli  CiU'olius 
C.  McCormick,  Arizona;  Henry  S.  ^loodv,  Xebra.'jka ;  Samuel  Powell,  KUo< 
Wilson  W.Grimth,Ohi«). 

CommUteeon  Icfjiatntion. — David  Atwood,  Wisconsin  ;  Orestes  Cleveland,  Nt 
William  M.  H.vrd,  Ahibama  ;  William  V.  Prosser,  Tennesse*' ;  James  E.  Dextt 
of  Colombia;  Solomon  L.  Spink,  Dakota;  William  H.  Clagget,  Montana. 

The  city  of  Philaddphia  ha.s  made  a  liberal  ai>propri{irioii  foi 
inary  expenses.    The  essential  recjiiisites  of  a  proper  site  for 
posed  e.\hil)iti()n  seem  to  be  found  in  Fairmoiint  Park,  which  1 
selected  by  the  com  mission.     Within  its  area  of  3,000  acre 
eral,  open,  elevated  space,  traversed  by  railroads  and  accessible 
cars,  can  be  set  a])art  for  the  baildin5:s  which  may  be  needed, 
scenery  of  the  park,  which  embraces  within  its  limits  the  : 
Schuylkill  and  Wissahickon,  will  add  much  to  the  pleasure  of 
The  city  has  an  excellent  reputation  for  health  fulness,  good  oi 
cleanliness;  in  all  resjjects  it  worthily  represents  American  i( 
progress,  and  as  the  principal  manufacturing  city  in  the  Unit€ 
it  possesses  peculiar  advanta54:es  for  displaying  the  processes  ; 
ducts  of  that  lorn*  of  inilustry.    The  international  chai-acter  o 
hibition  apparently  rendered  it  nec'essary  that  a  large  sea-bc 
should  be  the  place,  ami  no  .serious  objection  to  Philadelphia  w 
by  the  rei^resentatives  oi'  the  JStates  who.se  industry  is  mainly 
tural.    The  disadvantage's  to  agricultural  exhibitors  and  visit 
dent  to  the  selection  of  Philadelphia  seem  K)  be  inevitable, 
representatives  of  that  interest  must  Ix'gin  at  once  to  study  hov 
come  them,  a  labor  whii-h  may  have  comviensating  beuetits. 
ture  must  play  a  more  important  part  than  it  has  heretofore 
national  or  interiiaticujal  expositi(ms  of  industry. 

Those  who  aro  charged  with  oliicial  responsibilities  conuec 
:bc  exhibition  will  anxiously  study  the  history  of  former  enter 
ike  uaturi*,  and  there  will  be  a  general  desire  for  information 
ng  their  most  pronjinent  characteristics  and  important  results 
Comp<'titive  exhibitions  of  the  productts  of  industry  mark  a 
•n  the  history  of  mankind.    They  pertbrm  in  modern  society, 
)rganizi(l  for  peace,  the  luncti(ms  of  military  tiiumphs,  tropl 
'  ornaments  of  the  earlier  ages,  iu  which  society  w:is  org*€ii] 

Jriginating  iu  Prance,  iu  the  latter  part  of  the  last  ceuti 
%ere  contemporaneous  with  the  Freuch  revolution,  and  maj*  b 
lave  been  au  outgrowth  of  it.    That  country  was  Ihen  fa: 
-iii/.or  ' -.th  M    h'^  nseful '»ud  ornamental  arts,  and  the  first  pure 
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positious  w^ere  of  the  processes  and  prodacts  of  mauufaA;ure& 
hat  time  fairs  were  periodically  held  in  many  cities  of  Europe, 
;o  were  concourses  of  merchants,  met  for  trade,  not  exhibitions 
encouragement  of  industry', 
returning  from  his  Italian  campaign,  Napoleon  projected  an  ex- 

of  French  national  industry,  and  erected  a  structure  in  the 

de  ^lars,  the  scene  of  later  and  gi'cater  exhibitions,  where  it 
1.  This  was  the  first  exposition  held  under  national  auspices, 
)oleon  deserves  not  only  the  honor  of  originating  it,  but  also  of 
ling  the  jury  syJsteni,  and  defining  methods  of  classification  and 
:ration  which  have  been  of  continued  utility.  His  success  waSr 
for  the  French  add  to  the  instinctive  sympathies  of  race  the  ideas- 
ngs  which  belong  to  members  of  an  old  and  powerful  nationality^ 
Id  has  repeatedly  seen  what  may  be  effected  by  appealing  to? 
leu  in  the  name  of  France.  Industrial  expositions  demonstrated 
y  were  first  in  arts  as  in  arms,  and  they  have  constantly  striven 
ain  tlieir  supremacy.  Under  every  ruler  the  introduction  of  new 
.*s,  and  the  encouragement  of  old,  take  rank  among  the  princi- 
erns  of  the  French  government. 

itiunal  industrial  expositions  held  at  Paris  in  1802,  1800,  1819, 
27,  1834,  1831),  1844,  and  1849  were  of  constantly  increasing  pro- 
,  testilying  not  only  a  rapid  progress  in  the  arts  and  industries, 
a  growing  sense  of  their  importance  to  society  and  of  the  duty 
ate  lo  foster  and  encourage  them.  They  had  also  an  influence 
ler  countries,  which  presently  manifested  itself  in  a  new  phase 
[rial  progress. 

)plication  of  steam  i)0Aver  to  the  production  and  transpoitatiou 
oditii's,  beginning  with  the  era  of  industrial  expositions,  has 
lie  immense  development  of  inventions  and  industries  charac- 
the  j)reseut  century,  and  from  it  have  resulted  the  international 

and  competitions  which  have  found  their  highest  and  most 
expression  in  international  industrial  fairs  and  expositions, 
nglish  peoi)le,  though  inventive  and  progi'essive,  are  slow  to 
leas  from  abroad;  they  arc  wedded  to  old  habits,  and  English 
1  have  been  and  are  disposed  to  adhere  to  their  own  methods 
3esses.  England  quietly  submitted  to  the  superiority  of  the 
u  all  fabrics  of  ai  t,  elegance,  and  luxury,  and  it  was  after  French 
,  under  the  stimulus  of  national  encouragement  and  special  edu- 
egan  to  combine  taste  and  cheapness  in  the  production  of  articles 
[•t  and  use,  thus  developiugadaugerous  trade  rivalry  withEng- 
t  the  English  people  discovered  that  the  processes  and  results 
try  were  matters  not  only  of  individual  but  also  of  national 

They  became  convinced  of  the  importance  of  systematic  tech- 
ication,  and  recognized  the  superiority  attained  in  many  indiis- 
Dad  as  the  direct  result  of  sui)erior  educational  facilities, 
to  tbe  international  exhibition  or  world's  fair  of  1851,  Eng- 
'ties  for  tbe  encouragement  of  the  arts  made  .collections  of  the 
;  and  ])roducts  of  manufactures,  and  great  lairs,  which  were  com- 
>r  financial  in  their  objects,  were  hehl,  and  local  exhibitions  of 

fabrics  were  made  at  ]ftanchester,  Birmingham,  and  Dublin, 
?re  extensive  and  interesting;  but  were  without  national  recog- 
id  did  not  claim  to  be  representations  of  national  industry. 

continent  of  Europe  the  example  of  the  French  national  expo- 
ad  bc^en  imitated  in  Spain,  the  ^'etherlands,  Germany,  and 
but  these  movements  made  no  deep  impression  in  history  or 
?,  and  their  character  and  results  are  difficult  to  trace.    In  1845 
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ail  cxhibitiou  ui  iiidiiisti'hil  products  was  ^ivcu  at  3Iiiuicb,  uudur 
patroiiago  of  tlio  Kin^^  of  Bavaria,  an  example  imitated  by  Bd 
in  J8i7,  in  tlic  ^^  cd'position  dv  VinduHtric^  held  at  I>rasselK,  whi 
v<'ak*d  llio  inleiif»rity  ori>(?l;;ciiiii  |)i'odiicts,  as  coui])ared  with  ¥i 
(lisad\antaf»c  wliicli  tiio  ioriaer  country,  in  ac(M)rdauci5  with  the 
results  of  competitive  exhibitions,  has  since  striven  very  successful^  lu 
overcome. 

The  ioHoAviii;;*  record  of  French  industrial  expositions  iudicat(!«  Um 
pro[j:ress  ef  that  mition's  industries : 
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Frajice  havin;;-  thus  tlionm^^^hly  naturalized  industnalexpositious,! 
prepared  to  invite  tln^  (jojni)etition  of  the  world,  but  in  thi>s  wasu 
liated  by  En^iland,  wliich  had  the  honor  of  originating  the  lirstiute 
tiomd  exhibition,  and  i^clipsing  all  tbrmer  achievements  in  the  novel  aw 
brilliant  world's  fair  held  at  London  in  1851.    While  the  go^'emi 
assumed  no  rcsi)onsibility  for  this  enterprise,  it  had  such  iufurmali 
nition  as  nssultcd  from  the  fact  that  the  ])rince  consort  was  the  ti 
su|?gest  it  to  thii  Society  of  Arts,  on  June  15, 1819,  and  was  its  pi 
and  patron;  and  the  api)ointuient  of  a  board  of  royal  commissio 
partici])ate  in  its  management,  ini])rcssed  upon  it  the  stamp  of  j 
ality.    Tiie  fairy  structure,  known  throughout  the  world  as  the  Cj 
Palace,  erected  for  tJie  uses  of  the  (Exhibition,  was  a  revelation  Id 
tecture,  and  Avas  itself  worthy  of  the  highest  prize  oti'ered  to  the 
trial  achievements  of  mankind.    The  fair  was  a  peenuiaiy  sao 
was  inidertaken  upon  voluntary  subscriptions,  which  stood  at^  a  bcw" 
for  capitalists  who  assumcnl  responsibilities  to  the  amount  of  $l,OO0i 
ui)on  Avhich  the  l>aTde  of  England  advanced  all  the  money  required.   . 
fair  op(?ned  on  .May  J,  1851,  and  continued  until  October  11, beluga 
by  0,170,000  persons.    The  whole  number  of  exhibitoi's  was  17,000,01 
whom  there  Avere  distributed  o,0S8  pedals,  being  at  the  rate  of  a  pi 
to  every  5i  exhibitors.    The  commissioners  leceived  about  two  i 
Jialf  million  dollars,  and,  after  paying  all  exixMises,  had  a  surplns  oiu 
a  million  dollars. 

The  world's  i'air  of  1851  was  such  afi  exhibition  of  the  results  ol 
dust  ry  as  had  never  before  been  seen ;  it  hfid  the  most  beuefidd  i 
t'ar-reaehing  conseciueuces,  and  was  the  beginning  of  a  scries  of 
enterprises,  to  which  we  will  briefly  allude,  ending  in  the  um 
exposition  of  1807,  which,  because  of  its  various  excellencies  and 
taken  in  it  by  the  United  States,  is  deserving  of  attentive  fiftadyi 

In  1853  an  iuteniational  exhibition  was  held  in  New  York)  under 


THE  CENTENNIAL  OF  AMERICAN  INDEPENDENCE.     293 

:ement  of  a  joiut-stock  company  chartered  by  the  legislature  of 
otate.  The  President  of  the  United  States  and  sevei*al  Federal 
1  State  authorities  assisted  at  the  oi)ening  ceremonies.  It  was  held 
I  crystal  palace^  constructed  of  the  same  materials  as  the  London 
Iding,  upon  ^Yhlch  it  is  said  to  have  presented  some  imi)ortant  im- 
►vements,  though  but  one-third  of  the  size.  Though  not  a  financial 
icess,  it  served  to  demonstrate  the  progress  of  the  manufactures  of 
I  United  States,  and  gave  imi>ortant  encouragement  to  domestic  in- 
Jtry. 

n  1855  Franco  adopted  Iheprincipie'of  international  competition,  and 
d  an  exi)osition  which  attracted  23,954  exhibitors,  and,  as  contrasted 
k  tbe  world's  fair  of  1851,  showed  marked  industrial  progress. 
cy  creditable  international  exi)ositions  Averc  made  at  Uaarlem  and 
wsels  in  18G1,  and  in  18G2  England  gave  her  second  internai:ional 
libition  in  a  building  erected  for  the  i>urpose  in  South  Kensington,  a 
•urb  of  London,  which  attracted  87,000  more  visitors  than  the  world's 
'  of  1851.  There  were  28,053  exhibitoi-s.  The  government  of 
ia  proposes  to  hold  an  international  exix)sition  of  the  products  of 
iculture,  art,  and  industry  at  Vienna  in  the  spring  of  1873,  in  which 
United  States  have  been  invited  to  co-operate.  The  subject  has  been 
ter  of  con-espondence  between  the  Austrian  minister,  resident  at 
aoington,  and  our  State  Department,  and  is  now  before  Congress. 
>wing  to  the  lack  of  governmental  recognition  or  encouragement,  the 
Ited  States  had  not  a  proper  national  representation  in  the  interna- 
1  exhibitions  prior  to  the  Piiris  universal  ex^wsition  of  1867 ;  but 
part  wbich,  notwithstanding  gieat  disadvantage.^,  our  country  then 
formed  was  in  every  way  cretlitabrc  to  us  as  a  nation,  and  entitles  us 
pect  favorable  res])onses  to  the  invitation  which  our  centennial 
oration  w  ill  extend  to  foreign  coiuitries. 

1  the  history  of  France  there  has  not  been  a  prouder  moment  than 
opening  of  this  last  and  greatest  exhibition  of  the  varied  and  benefi- 
1;  gifts  of  nature  and  the  triumi)hs  of  human  toil  and  genius.  In  all 
general  leatures  of  arrangement  and  management  it  attained  to 
Mt  ideal  perfection,  and  while  our  national  commissioners  may  plan 
ething  ditierent,  it  will  be  difficult  to  accomplish  anything  better, 
be  universal  exposition  took  its  origin  from  imperial  decrees  of  18G5 
later  dates,  which  fixed  the  time  of  its  opening  on  April  1,  lSG7,and 
led  it  under  the  direction  of  an  imperial  commission  of  sixty  mem- 
1,  of  which  the  Prince  Xapoleon  was  named  i)resident.  The  place 
Kted  for  the  exhibition  was  the  Champs  de  Mars,  where,  in  1708, 
er  the  rule  of  the  directory,  the  first  national  display  of  the  products 
idustry  was  made.  It  is  a  parade  ground  in  rectangular  form,  having 
irea  of  110  acres.  To  this  was  added  the  island  of  Billancourt,  con- 
ing 52  acres,  in  which  the  display  of  agricultural  implements  was 
le. 

he  coniniissionors  divided  the  objects  to  be  exhibited  into  ten  principal 
jps,  under  which  were  arranged  ninety-five  classes,  constituting  a 
ntific,  exhaustive,  and  symmetrical  catalogue  and  clfif;sification  of 
things  which  minister  to  the  wants  of  civilized  men,  employ  their 
)rs,  and  adorn  their  lives. 

1  tho  middle  of  the  grounds,  adorned  by  fountains,  an  ornamental 
ilen  was  laid  out  in  the  form  of  a  rectangle  with  rounded  ends, 
rorsed  longitudinally  by  a  great  avenue,  and  cut  by  three  cross 
nues,  all  of  which  extended  to  the  extremity  of  the  grounds.  Around 
I  garden  was  constructed  a  gallery  having  the  same  fonn,  which  was 
oted  to — 
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GnoiTP  I.— .Coiiaistinff  of  works  of  art,  classified  from  1  Ixi  5,  thfiinner 
porrion  of  this  gnllery  next  the  garden  being  set  apart  to  tbe  display  of 
sucli  iHitiquities  froni  the  relics  of  the  flint  or  stone  a^fe,  downward  to 
iho,  (Mulivoeiith  century,  as  avouUI  constitnte  a  history  of  human  labor. 

Oiil  wiird  JVo'.ii  this  succes.si\  c  galleries  were  erected,  each  accommo- 
duling  Li  ^noup  ol*  objects  arranged  in  the  following  order: 

Group  II. — Apparatus  and  applications  of  the  liberal  arts,  classesJ 
to  13. 

Group  III. — Furniture  and  other  objects  for  the  use  of  dwelling!} 
olnsM's  14  to  20, 

GKi[>up  IV. — Clothing,  including  fabrics,  and  other  objects  worn' 
the  person,  classes  21  to  39. 

Guoux^  V. — Products,  raw  and  manufactured,  of  mining  indnstij, 
Ibrestfy,  i^'C,  classes  10  to  40. 

Group  VI. — Apparatus  and  processes  used  in  thecommon  arts,cla88e8 
•17  to  GO. 

Group  VII.— Food,  tVcsh  or  preserved,  in  various  states  of  pre] 
tion,  classes  ()7  to  70. 

Here  terminated  the  inincipal  building  upon  an  exterior  avenue,  then 
being  places  elsewliere  lor  the  display  of  the  other  groups,  viz: 

Group  VIII. — Live  stock  and  specimens  of  agiicultund  buildings, 
riasses  74  to  SL\ 

Group  IX. — Live  produce  and  specimens  of  horticultural  work, 
classes  8:.^  to  ss. 

Group  X. — Articles  exhibited  with  the  special  object  of  improving 
])hysical  and  moral  condition  of  the  people,  classes  89  to  95. 

This  building  const  it  uteri  a  seriesof  concentric  galleries,  ellipsoidal  in 
form  and  one  story  in  height,  the  two  inner  galleries  being  built  of  stone 
and  tlie  outer  ones  of  iron.  These  galleries  were  divided  at  the  sides 
of  the  buihling  into  rectan.o:ular  spaces  by  the  avenues;  and  other  streets 
ra(li;iting  from  the  central  space,  and  extending  to  the  periphery,  made 
<livision.s  which  v.ere  small  in  the  center  and  widened  in  progressin? 
outward,  like  the  sjwiees  between  the  sjmkes  of  a  wheel. 

Tile  ]»ro<liiers  of  ea?'h  country  followed  the  direction  of  the  streets  and 
:ivennes,  so  that  in  passing  along  these  ail  the  various  articles  belong- 
ing lo  the  first  seven  groups,  exhibited  by  on<»  nation,  werii  successivelj" 
r-pen,  wliih^  in  following  the  galleries  all  the  objects  in  one  group  exhib- 
ited by  every  nation  were  presiMited  to  tin*  spe<'tator.     There  wasthna 
given  the  (ipportiinity  for  studying  the  develojiment  of  any  art  or  iudns- 
try  of  diffennt  nations,  or  the  developmenl  of  all  the  Jirts  and  industries 
as  dis))inyed  in  the  ])nKluets  of  a  single  country,  the  comparison  of  one 
country  v,ith  another  being  conveiiiently  and  easily  made.    The  bnild 
Ing  covered  IM)  acres.     Its  greatest  length  was  1,11*5  yards,  its  greatest 
width  about  oir.  Mnds,  and  its  cireunilerenee  nearlv  a  mile.    Thirty-li^ 
count  ril's  claimed  and  oceui)ieda  place  wit  h.in  it.    Its  streets  and  avenues 
v.hirli  hitter  v,(»   hav(»  likene<l  to  tin*  s])ok(\s  of  a  wheel,  divided  it  into 
si\te<'n  spares,  of  dilVereut  forni,  but  nearly  equal  area,  of  which  France 
:ibsor]M'(i  se\ (Ml,  Great  Britain  occupied  two  and  a  hall',  I>elginHi  one 
i^rrissin  (*ne,  and  Austria  litth*  mon'  tlmn  one-half;  the  I 'nited States 
llllcil  ;»1m)M|  on(»-ihird  of  a  division,  or  one  forty-eighth  part  of  the  whole 
Thcrr  v.cre  r;(M*i.M;  exliibilors,  70;5  of  Avhom  w(mv  ciri/.(Mis  of  the  United 
?'i:ives.     Mr.  lieckwith,  commiss'ioncu'  general  *)n  the  part  of  the  Unitei 
Stiues.  published  with  his  report  a  tabh^  showing  the  very  high  positioi 
« :^i:;  cdiMl  to  American  ]>roducts  by  the  award  of  prizes  to  exhiiiitore.   Ifl 
i  .liuparii:;:  the  general  i»ercentages  of  the  various  prizes  to  the  ^ 
aiimlur  of  (»\hi]>itors  and  tin*  percentages  which  the  awanls  t^  cai'i 
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lonntiy  bore  to  the  nQml)er  of  its  exbibitors,  it  appears  tbat  the  United 
>tati»s  ha<l  the  higliest  geneml  average,  except  France;  stood  next  to 
?ranci^  in  the  percentage  of  gold  medals,  siiver  medals,  and  honomble 
ucntious;  anil  bore  away  a  larger  percentage  of  grand  prizes  than  any 
>tber  country,  being  three  to  one  better  than  France,  and  distancing  all 
)tber  competitors. 

The  Iiistory  of  tlio  American  portion  of  the  exposition  is  a  record  of 
srreut  difficulties,  overcome  by  the  disinterested  zeal  and  untiring  labors 
if  a  few  patriotic  citizens. 

The  French  minister  resident  at  Washington,  by  a  letter,  dated  March 
27,  18G5,  invited  the  United  States  to  participate  in  the  exi>osition,  and 
suggeste<l  the  appointment  of  an  agent  to  represent  our  Government  at 
Paris.  Tlu»  matter  was  the  subject  of  official  corres|)ondence  between 
Mr.  Bigelow,  our  minister  to  France,  Mr.  N.  M.  Beckwith,  a  higlily 
Bct^oniplished  and  patriotic  American  gentleman  then  residing  in  Paris, 
aud  Mr.  Seward,  (mr  Secretary  of  State.  Alter  the  piomulgation  of  the 
plans  of  the  imperial  commission,  it  appeared  that  the  selection  of  cer- 
tain officers  was  indisjH»nsable  to  participation  in  the  exposition  by  the 
United  States,  and  Mr.  Bigelow,  minister  to  France,  was  constituted 
special  agent  of  tin*  United  States,  Mr.  N.  M.  Beckwith,  commissioner 
gentM'al  of  the  United  States  for  the  exposition,  ^I.  J.  F,  Loubat,  hon- 
orary coMimissioner,  and  J.  0.  Derby,  general  agent,  resident  at  New 
York. 

The  necessity  of  acting  before  Congi'ess  could  meet  to  validate  these 
ap|K)intm»Mits,  or  make  any  appropriation  for  expenses,  phn^ed  t!ie  agents 
of  the  UniitMl  Stares  at  an  extreme  disadvantage,  ami  the  mass  of  cor- 
respondence bctw(*cn  our  rei)resc»ntatives  and  the  imperial  government 
18  aia(K»  u|»  of  urgent  demands  on  the  one  side  for  more  time  for  ]>repa- 
ration.  and  as  urirent.  and,  at  last,  peremptory  demand^  ibr  mgre  s])eed 
npon  the*  other. 

The  a|»i):nviit  indiflorencc^  and  negligen;-e  on  the  ])art  of  our  national 
and  Sratc  Ic/ri-^latures  and  tlu»  jH'ople  at  It.rge  was  a  n^snlt  of  the  dis- 
organization of  business  an<l  industries  consetpient  upon  the  civil  war 
in  wiiieh  the  country  iiail  bc'Mi  engaged,  and  thesi^  dillieuUies  were  at 
last  partially  r»vri'c(>me  by  the  untiring  labors  of  Mr.  Beckwith,  and  the 
gentlemen  ollieially  associated  with  him.  As  it  was,  the  o|)ening  of  the 
exhibit itni  foi\nd  the  department  aUotted  to  the  United  States  a  scene 
of  contusion,  resulting  from  the  late  delivery  of  goods,  and  the  absence 
of  exhibitors,  wliieh  prevented  such  display  to  the  jurie:s  as  time  and 
taste  might  have  afforded. 

Congressional  action  with  reference  lo  the  Puris  exposition  was  as  fol- 
lows: By  Joint  ii-solution,  ajji^roved  January  15,  18Cl>,  the  action  of  t!io 
Secretary  of  Stale  in  ai)i)oiming  agents  lo  reju'cseut  the  (Jovernment, 
&c.,  was  apiiroved,  and  certain  powers  were  given  to  him  and  to  the 
general  agent  at  New  Yoik  City.  By  joint  resolution,  approved  July  5, 
1S0<>,  the  sum  ot  one  hundred  and  llftv-six  thous-and  four  hundred  and 
three  dollars  was  appropriated  to  the  si)ecitied  purposes  of  i>i'oviding 
fu  111  it  11  re  a:id  tix  tares  in  that  part  of  the  buihlings  assigned  to  the  use 
oi'  tl'e  UniU'd  States,  for  aceommodations  in  the  i»ark,  comi)ensation  of 
lirineipal  agent,  oiiicie-rent  and  elerk-hire  in  New  York,  transjua-tation 
and  re((*p:io!i  of  goods,  attendance  at  the  exhibition,  linguists,  clerk- 
Lire,  &e.,  at  Paris,  and  the  expense  oi*  tLSi  professional  and  sci(»ntillc 
eominissiiuier.s  representing  the  United  States,  who  were  appointed  by 
the  President.  The  President  was  authorized  to  i:p|)oint  twenty  addi- 
tional commissioners  to  serve  without  salary  or  payment  of  exj)eiises. 

Joint  resolution,  approved  January  11, 16G7,  authorized  the  Commis- 
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sioner  of  .\  <»:ricnltiu*e  to  collect  and  forward  lor  exhibitiou  suitable  sped- 
mens  of  the  cereal  products  of  the  United  States. 

Jouit  resolution,  ai)proved  March  12,  1807,  constituted  the  United 
{States  connnission  at  the  exhibition,  consLstinj^  of  the  commissioner 
general,  the  thirty  conunissionors  above  autliorized,  and  twenty 
honorary  com niissioncrs  to  be  dcsipiated  by  the  commission  audto- 
serve  without  conjpcnsatiim.  An  appropriation  of  §50,000  w;is  made 
to  meet  additional  expenses.  This  made  the  total  appi-opriations  ftr 
expenses  amount  to  the  sum  oj*  Ji«-0G,103,  bein*?  nearly  §100,000  less  than 
the  estimate  of  the  commissioner  «:eneral.  The  ex])enses  of  the  Paris 
a^ncv  amounted  to  §90.l)18.o;;,  and  the  2sew  York  ap:eucy  8i)ent 
§r>4,473.33. 

The  American  side  of  the  exposition  revealed  unexpected  excellencies 
and  equally  unexpected  defects.  T\w,  inventors  of  tlie  ocean  cable, 
l)rintin<r  telegraph,  and  reaping  machine,  received  grand  in-izes^  anda 
Massachus(*tts  woolen  mill  was  admitted  to  the  front  rank  of  mstita- 
tions  which  hav(*.  developed  haimony  among  co-oi)erators,  and  promoted 
in  an  enunent  degree  the  material,  moral,  and  intellectual  well-being o( 
workingmen.  Only  tx^n  juizes  in  this  nt'W  order  (»f  recompense  wen 
distributed  by  the  Jury. 

The  eighteen  gold  medals  carried  away  by  American  exhibitors  were 
awarded  to  musical  instruments,  steam-engines,  agricultural,  scwingi 
and  other  machines  and  machine-tools,  1ii*e-arms,  artilicial  teeth,  gold 
and  silver  ores,  and  specimens  of  short-sta])le  cotton.  The  American 
pianos  were,  as  compared  with  all  othe]\s,  of  unapproachable  excellence, 
and  th(>  celebrat(^l  musicians  of  Europe  exhausted  the  language  of 
eidogy  in  their  praise.  The  marked  sui)eriority  in  guns,  cannon,  and 
implements  of  warfare  of  the  United  JSlates  nn'ght  bo  pardoned  by  Uie 
l)hilanthropist;  because  ol'  a  lik(^  superiority  in  ambulance  service  and 
organiza*tions,  medical  and  siinitary,  Ibi-  the  relief  of  sick  and  wounded 
soldiers. 

After  the  close  of  the  exposition  the*  reports  of  the  United  States 
commissioners  and  of  the  scieutiiic<  experts  employed  by  them  were  pub- 
lished by  order  of  (Congress,  in  six  octavo  volumes,  and  liave  been 
widely  distributed. 

The  exhibition  made  by  the  ITnited  States  was  imt,  to  the  ordinary 
ol)server,  an  ade(iuatcr<'presintation  of  American  ideas,  arts,  or  inven- 
tions, but  from  it  the  thoughtful  student  could  infer  excellencies  not 
exhil)itcd.  in  the  mowing  machine  he  would  see  a  result  of  high  wages 
in  a  form  of  agri(  iilture  in  which  land  is  plcntil'ul  and  labor  sc^ree,  aiid 
would  rightly  sni)])ose  the  <*xistciu'e  of  numberless  smaller  inventions 
and  appliances,  less  costly,  but  not  less  important,  springing  fronitlie 
same,  causes,  jind  illustrating  tlu".  intelligence  of  the  American  fjinner 
and  the  mutually  lielpi'ul  relations  of  the  Am<'rican  agricidturist  and 
artisan.  The  sewing  niacliin(i  would  speak  not  less  eloquently  of  the 
sphere  ol'  woniau's  labor,  ami  the  eini)loyments  and  comforts  of  the 
American  home  which  has  innumerabh'  and  nanu>less  convenience 
unknoAvn  to  other  countries  except  in  so  far  as  Yankee  notions  may 
havo  reached  them  as  :in  article  of  coiunierc(*. 

•Of  the  i)n)<Iucts  nf  agriculture,  noLwilhstiniding  the  eilbrts  of  the 
Depart nM'Ui  of  Agricultiiri',  nothing  like  an  adeijuate  display  was  wade, 
and  it  is  noticeable  that  raw  cotton  was  the  only  article  upon  exhibition 
de<»ined  worthy  of  a  gold  mi»dal,  tlie  i)eculiar  excellency  of  which  is  the 
resnlt  of  natural  a<lvantages  juissessod  by  th(^  United  States.  In  the 
(h^partment  of  cereals,  wliero  our  country  should  liavo  excelled  all 
nations,  thine  was  a  comparatively  meager  display,  and  nltliongh  somt 
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[)eciiacus  of  wheat  from  California,  Wisconsiu,  Illiubis,  Iowa,  and  Min- 
C60ta  were  excellent  in  quality,  and  the  corn  of  Illinois  sui'passcd  in 
lio  Kize  of  its  stalks  and  the  profusion  of  the  ^rain  anything  in  tlic 
sbibition,  tlie  display,  a.s  a  whole,  did  not  attnu^t  attention  or  compare 
Avoidably  with  that  inadct  by  liussia,  Egypt,  Austria,  Prussia,  England, 
'^rauce.  or  even  Australia.  The  variety  and  cicellence  of  the  grain 
rops  of  these  and  other  countries  represented  in  the  exposition  were 

rougly  manifested,  and  awakened  in  the  minds  of  the  American  com- 
aissionei-s  serious  concein  for  tlie  agiicidtural  interests  of  the  United 
states. 

One  of  the  lessons  taught  by  the  exposition  was  that  our  export  ti'ade 

ti  wheat  must  encounter  the  dangerous  rivalry  of  liussia,  and  can  only 

le  maintained  for  a  time  by  such  attention  to  the  introduction  of 

Tior  seeds  and  such  care  in  all  the  processes  of  preparation  for 

uarket  as  will  insure  superiority  of  i)rodu(;t.    This  is  the  -conclusion 

inouneed  by  those  whoso  duty  it  Avas  to  inform  themselves  thoroughly 
ilK)ii  the  subject,  and  they  ai)preliend  that  improved  agriculture,  the  in- 
ioductiou  of  machinery,  and  additional  facilities  of  transportation  Avill 
eventually  enable  JUissia  to  exclude  the  United  {States  from  any  profit- 

lie  Euroi)eau  market  ibr  grain.  It  is,  therelVue,  a  matter  of  i^aiamomit 
xiDceru  to  the  agricidturists  of  the  country  to  provide  against  such  a 
sontingency  by  improvements  in  the  art  of  agricultui-e  and  by  seeking  to 
}reat<^  or  control  other  markets,  and  more  especially  by  substituting  for 
^in  the  culture  of  other  and  more  prolitable  ])roducts. 

The  exhausting  elVects  of  the  continued  exportation  of  grain  is 
shown  in  the  constantly  <leclining  i)roduct  per  acreof.the  States  depend- 
ing upon  this  trade,  and  a  continued  removal  westAvard  of  the  zone  of 
largest  productiveness  to  new  soils  of  natural  fertility.  It  is  possibly 
anfortunate  that  this  process  was  ever  apparently  ]>rolitable.  and  its 
cessation  in  the  near  futui'e  may  not  prove  to  be  a  calamity,  increase 
3f  iwpulation  and  the  development  of  miniug  and  manufacturing  in- 
iustiy  tend  to  enable  the  farmer  to  withdraw  from  the  foreign  market, 
md  to  cultivate  the  perishable  croi)s,  which  arc  beneficial  to  the  land 
md  are  consumed  near  to  the  place  of  jnoduction.  Under  this  process 
fertility  is  gi'adually  reston^.d  to  the,  soil  and  the  proiits  of  agriculture 
ire  permanently  increased  by  the  steady'  demand  of  a  home  market. 

The  exposition,  which  disclosed  a  danger  to  our  agriculture  that  since 
:hen  has  been  so  plainly  manifested  as  to  draw  words  of  warning  from 
:hc  President  in  his  annual  message,*  gave  hints  which  may  help  us  to 
I  remedy.  It  opened  to  our  view  a  lield,  until  lately  untried  by  the 
Ajnerican  agriculturist,  in  which  other  countries  have  met  with  most 
listinguished  success,  as  may  be  illustrated  l\v  referencre  to  the  history 
)f  a  single  product.  Specimens  of  beet  sugar,  tht^  machines  for  its  man- 
ifacture,  and  the  statistics  of  its  ])roduction,  had  a  prominent  place  in 
the  exposition,  and  in  one  of  the  most  interesting  and  valuable  reports 
3f  the  American  commissioners. 

Looking  at  the  results  which  have  been  accomi^lished  in  other  coun- 
tries, the  importance  of  this  industry  to  the  United  States  can  hardly 
be  estimated.  Its  introdncticm  into  I^'rance,  (.lermany,  and  Austria  has 
jriven  these  countries  tlu»  power  of  self-stipply,  with  a  rapidly  increasing 


Tlio  <^xteiisi(ni  of  railroads  in  Europe  and  th(^  East  in  bringin;;  i»to  ronipetition 
witli  onr  a;^ri«'nltnral  prodncts  liko  pro<\nfts  of  otln'r  ctnnitrics.  Sclt-intnvBt,  if  not 
K»lf-proscrvation.  tlierct'oro,  <Uctatt»s  rnntion  ajL^ainst  distnrbins  any  industrial  inU»rest 
of  the*  country.  It  toachos  us.  also,  thu  necessity  of  looking  To  otlier  markets  for  the 
Saleof  our  surplus. —  Annual  Tiw-ftia/yr,  lSGi>. 
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eoiisnniptioii,  mid   tlio  latter  country  is  largely  an  cxi>orter  of  beet 

Tlie  <loilarc(l  v«nliio  of  the  various  Ibnns  of  foreign  sugars  \rhic1i,  in 
tlio.vear  1870,  entered  into  consumption  in  the  United  States  wasueariy 
87i-\()00,(KH),  bcinp:  little  less  than  the  value  of  the  total  domestic  export 
duriiifj  that  year  of  wheat,  flour,  corn,  and  all  other  kinds  and  prudocts 
of  gram,  and,  counting  commissions,  freights,  &c.,  cost  the  couDtij 
many  doUars  more  than  was  realized  from  its  foreign  trade  in  brwid- 
stufls.  Tliat  this  was  an  exceptionally  favorable  result  is  shovDbf 
referoneo  to  former  years,  the  statistical  reports  for  1809,  for  iustance, 
showiuft  a  diflorence  against  the  country  u])on  the  exchanges  of  domestie 
breadstufis  lor  foreign  sugars  of  nearly  831,000,000.  In  a  national  jwiut 
of  view,  it  looks  as  if  it  would  be  of  advantage  to  divert  a  cousideraUe 
portion  of  the  lalmr  and  lands  employed  in  wheat  eultnre  to  the  growth 
of  sugar  iH-ets. 

There  are  further  economies  to  be  considered.  The  farmers  of  this 
country  paid  for  refined  sugar  during  1870  the  average  price  of  17  cents 
per  pound,  while  in  France  the  price  of  refined  sugar  is  stated  by  the 
general  r(>i)()rt  of  the  Paris  exposiition  to  be  lOi  cents  per  pound,  a  dif- 
tercnce  to  tlir  disadvantage  of  the  American  consumer's  family  of  815  a 
year.  It  is  luitlier  of  grave  consequence  that  the  use  of  sugars  in  this 
country  is  unatiy  restricted  by  their  excessive  cost,  and  a  fall  of  50  per 
cent,  would  probably  quadruple  their  cousunii)tion,  thus  giving  to  the 
American  larduct  ionr  times  as  great  a  market  as  that  wliicb  foreign 
sugars  sui)])Iy.  The  annual  consumi)tion  ot  sugar  in  France  has  risen 
from  an  avern/^o  oY  two  ))0unds  for  each  ])erson,  in  1830,  to  an  avewge 
of  fourte'.rn  [.aunds,  in  ISOr*. 

The  i)rosM(»(t  tlius  opened  to  tho  American  agriculhirist  is  almost 
))oundh»^s.  and  the  incidental  benefits  of  this  industry  are  nearly  as 
great  as  iis  diiect  n*wards.  The  cultivation  of  the  sugar  beet  Lajjre- 
<leemed  i:iru(»  districts  of  Euroi)e  I'rom  comi)arative  barrenness.  Th<^ 
factory  must  Ijs'  noar  to  the  farm,  and  while  its  labors  build  up  villages 
and  ^iv(^  einploymcnt  in  the  winter  si^ason  to  tlie  tilh^rs  of  the  soil,  itfi 
relume  iations  cattle  and  manures  the  land.  In  France,  in  addition  to 
its  sui^ar  jjifulrict,  the  heel  is  now  employed  in  the  manufacture  of  al- 
cohol, ninicst  to  I  he  (exclusion  oi"  fruits  aiul  grain,  thus  cflecting  a  great 
econ(;my  (  j"  '\ua\;  and  in  hirge  districts  beet  culture  has  doubled  tbo 
protliU't  oi'  wheat,  and  has  increased  to  live  times  in  number  the  cattle 
owned  by  the  jieople,  while  cfl'ceting  a  proportional  improvement  in 
quality. 

Jt  eiiunot  l)e  doubled  that  this  industry  can  be  prosecuted  with  snc- 
cess  in  the  Uniied  Slates,  l^xperiments  have  shown  that  the  sugar- 
beet  can  be  luodiiced  in  large  (luantities  and  of  exceptional  richuessin 
a  nuujber  o\  State.^ ;  and  ettbrts  in  the  manuiaeture  of  su^jjar  have  been 
nuule  not  eiily  a  seientiiii;  l)ut  also  a  comniereial  success. 

At  the  be.L'innin.u'  ot  the  j)resent  ei-ntury  the  process  was  little  more 
advaneiMl.  in  I'ranee  than  it.  now  is  in  this  countiy.  In  1810  cane  sugJir 
reached  the  enormous  price  of  sixty  eents  jier  pound  in  France,  audliie 
]>o.ssibi]Jty  of  sell-supply  because  a  question  oi"  n:Uioind  importance,  h 
aitiaeted  iln*  atiention  of  the  Cmperor  Napoleon,  and  the  originator  of 
national  exposirions  used  su<'h  vi^iiorous  nu^asures  as  .insured  the  suc- 
cess rjl'this  new  indnstry.  He  set  ai)art  large  tracts  of  land  to  tbecul 
tare  of  beets,  and  devoted  a  million  of  francs  to  its  encouragement. 
Schools  \vci\»  established  in  vrhich  the  process  of  manufacture  wa' 
tau<;ht.  and  doniestic  sugar  wasexem])t  from  taxation.  These measnref, 
followed  by  the  imposition  of  heavy  duties  on  imported  sugars, gave  t*'0 
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Qdnstry  firm  footing,  and  sinco  attaining  its  present  dimensions  it  is  a 
oorce  of  considernble  revenue  to  the  governmeut,  Successfal  in  France, 
b  spread  rapidly  into  Austria  and  Prussia ;  and  in  Bussia,  Holland,  Bel- 
;inid,  and  Sweden  it  has  attained  to  importance. 

Mr.  Henry  F,  Q.  D'AIigny,  United  States  commissioner  to  the  I'aris 
exposition,  whose  report  upon  beet  sugar  is  of  great  value,  says :  ''The 
apid  growth  and  development  of  this  industry  throughout  Europe 
brmsone  of  the  most  interesting  spectacles  of  the  present  century,  and 
he  economic,  social,  and  industrial  questions  to  which  it  has  given  rise 
lave  attracted  the  attention  and  mono])olized  the  labors  of  the  leading 
Dinds  of  the  countries  in  which  it  has  been  established.  The  beet  has 
bund  its  supporters  and  adherents  in  the  cabinets  of  kings,  the  acade- 
\  of  science,  in  agricultural  societies  and  farmers'  clubs,  in  the 
hiue-sliop,  and  in  the  peasant's  cottage.  No  other  industry  of 
uouern  times  has  so  successfully  harmonized  the  agricultural  and 
nauufacturiug  interests,  which  have  heretofore  been  regarded  as  inimical 
o  each  other,  or  has  originated  and  supi)orted  so  many  subservient  and 
niuor  interests." 

When  tliis  country  is  as  much  in  earnest  about  the  matter  as  other 
louutries  have  been,  the  manufacture  of  beet-sugar  will  be  a  success. 
)ue  of  the  most  important  results  of  the  Paris  exposition  is  its  eflective 
)resentation  of  this  subject  to  the  American  people;  audit  is  to  be 
ioped  that  a  number  of  States  will  exhibit  beet-sugar  in  the  centennial 
'Xposition,  and  that  American  invention  will  improve  upon  the  foreign 
aannfacturinfi:  process,  which,  as  now  pursued,  involves  the  outlay  of 
lonsideiable  capital. 

The  intiuenees  of  the  world's  fair  of  1851  and  the  Paris  exposition 
f  LSG7  were  most  directly  exerted  upon  manufacturing  industry.  The 
x)ndon  fair  left  in  the  minds  of  the  English  people  a  comfortable  sense 
>f  tho  superiority  of  the  metallic  and  textile  fabrics  of  Great  Britain 
>ver  those  of  other  countnes,  France  and  other  continental  nations  saw 
his  plainly,  and  not  only  had  the  good  sense  to  adopt  English  models  and 
irocessos,  but  were  cai)able  of  improving  u})on  them.  While  England 
tood  still  contentedly,  they  were  making  rapid  progress,  and  tbe  result 
ras  that  in  the  Paris  eximsition  England  fell  to  the  eighth  place  in  the 
percentages  of  awards.  This  revelation  of  comparative  inferiority  was 
L  shock  to  the  English  nation,  which  manifested  itself  in  intense  expres- 
lions  of  alarm,  anxious  inquiries  into  its  causes,  and  search  for 
t^medies. 

The  direct  inlinonce  of  these  industrial  expositions  upon  agriculture 
8disj)la\ed  in  their  histor}' and  literature.  It  will  not  be  questioned 
hat  their  indirect  influence  has  been  largely  beneficial.  Agriculture 
s  benefitted  by  all  other  culture.  The  establishment  or  development  of 
my  manufacturing  industry  benefits  the  farmer  by  cheapening  what  he 
ivants  to  l)uv,  and  bv  making  a  better  market  for  that  which  he  has  to 
«ell. 

Kecogniziiig  the  direct  and  indirect  benefits  flowing  from  international 
ndustiial  exi)ositions  in  the  past,  we  turn  from  their  stiuly  to  look  for- 
irard  to  the  coming  centennial  exhibition  with  confidence.  What  can 
igriculture  do  for  our  grand  national/efe  to  which  the  world  is  invited"? 
vhat  can  it  <lo  for  agriculture?  The  proi)Osed  answer  to  tlies(»  questions 
s:  make  an  exposition  of  industries  which  shall  be,  on  our  side,  dis- 
inctively  American,  and  in  every  sense  worthy  of  our  country. 

Competitive  exhibitions  have,"  in  the  United  States,  belonged  espe- 

ially  to  the  sphere  of  agriculture,  and  their  management  by  voluntary 

ciations  luus  been  uniformly  successful.    Having  attained  to  their 
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largest  oxpivssioii  in  State  agricultural  lairs,  there  Lave  been  latterly 
iudieations  of  degeneracy,  aud  to  some  extent  a  pen-ersion  from  their 
Iruo  functions.  The  centennial  exhibition  suggests  for  them  a  new 
purpose,  and  will  inspire  anil  organize  reibrra.  It  will  be  a  national 
exposition  of  agiiculture,  with  op])ortunity  for  intiir-state  competition. 
The  constitution  of  llu*.  centennial  coinniission  suggests,  or  makes 
necessary,  this  form  of  organization.  In  it  the  States  are  separately 
and  equally  represented,  and  Avhile  tin*  cojnniission  has  national  charac- 
ter and  general  functions,  by  virtue  of  national  recognition,  the  fact 
that  it  is  a  congress  of  State  representatives  must  impose  upon  its  mem- 
bers special  duties,  and  give  form  and  character  to  the  exposition. 
Tolerably  well-informed  Americans,  and  very  intelligent  English  people, 
have  but  vague  and  inaccurate  id(,'as  of  tlu?  resources  and  distingaishmg 
characteristic's  of  the  several  States  of  llie  Union,  while  in  other  comi- 
tries,  possessing  a  dillerent  language  and  literature,  accurate  knowledge 
of  these  matters  must  be  confined  to  a  very  few  persons.  To  our  trans- 
atlantic visitors  the  centennial  exhibition  will  adequately  express  and 
individualize  the  United  States  ot*  America. 

It  will  be  the  dutv  of  the  national  centennial  commission  to  settle 
forms  of  classification  of  all  articles  which  may  be  exliibited,  and  it  is 
desirable  that  these  foi  ins  should  be*-  published  as  soon  as  possible.  Its 
(classification  of  the  inoducts  of  agriculture  should  be,  as  far  as  is  prac- 
ticable, adopted  by  all  toAvnship,  county,  and  State  agricultural  societies, 
whose  fairs  thenceforth  would  become  lu'cparatory  studies  for  the  cen- 
tennial exposition.  ICvery  agricultural  society  should  have  its  centennial 
committee,  charged  with  tlie  special  duties  of  acquiring  and  difliising 
information  concerning  the  methods  and  progress  of  the  national  exhibi- 
tion, and  of  bringing  forward  wortliy  competitors  for  the  prizes  which 
it  will  olfer.  J>y  a  system  of  representation  earned  into  the  State  cen- 
tennial conmiittees  belonging  to  the  State  agricultiu^al  societies,  every 
interest  and  locality  Avould  be  caie<l  lor  and  stimulated  to  excellence. 

The  uniform  superiority  manifested  by  France  in  the  Paris  exposition 
is,  in  i)art,  attributabh*  to  a  preliminary  otlicial  scrutiny,  wliich  excluded 
all  articles  unfit  for  exhibition.  Tlie  Anierican  people  would  not  submit 
to  such  governmental  interference;  but,  so  far  as  agricultural  products 
are  eonecMiu^d,  we  have,  fortunately,  a  n)ethod  of  attaining  the  same 
end  without  exciting  jealousy.  The  labors  of  the  centennial  committees 
of  the  agricultural  societies  wonhl  njitnrally  culminate  in  the  establish- 
ment of  a  new  ovdov  of  i)rizes,  to  be  awarded  by  subordiruite  and  State 
committees  to  exhibitors  of  articles  of  superior  merit,  which  would  place 
them,  free  of  cost  to  the  exhibitor,  in  the  States'  department  of  the  cen- 
tennial ex]ii])iti(>n,  or  v.'ould  malce  proportional  contribution'  to  this 
])uri)ose. 

A  delinit(^  i)ortion  oi'  spaee  in  the  exposition  nuist  be  set  apart  to  each 
State  and  to  each  grouj)  or  elas>>  of  artieh^s  exhibited;  and  there  mnst 
be  somewhere  lodged  a  power  of  si^leet  ion  which  will  exclude  redun- 
(hmcies,  unles^^  the  whol»'  nnUrer  is  h'ft  to  chance.  The  plan  herein 
suggested  will  effect  this  ]>ur]»os(»;  \'-n\  though  it  leaves  every  one  free 
to  olfer  Jbr  exhibition  what  he  j)leases.  i|:  will  generally  decide  the  selec- 
tion, and  all  comphiints  of  injnstiee  may  be  averted  by  giving  a  right  of 
appeal  fnnn  su])oi'dinale  to  suj>erior  committees. 

This  ])hni  involves  the  im])ort:in(  incidental  beneOts  of  a  more 
thorough  and  ixMfect  development  of  the  existing  volunt.iry  agricnl- 
tural  associations,  and  tlie  a<hied  etliciency  whidi  they  will  gain  fiom 
systemath*  i)re])aration  for  inter-state  comi)etition  in  the  national  dep^t"- 
ment  of  the   <^vpoRition,  and   from  recognition    as   State  cent«Uiiai 
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zeucies,    within   their  si)hore.    Tiiesc   iutiuenccs  would    bo    j^reatly 

•engtboned  it*  tho  national  commission  should  olier  a  i)laco  in  their 
tgheBt  order  of  reeouipcnses  to  the  JStato  whi(?h  presents  the  most 
Sicieut  organizations,  volnntary  and  goveruuientid,  lor  the  promofion 
f  agriculture. 

The  method  of  exhibiting  the  agricultural  gron}>s,  adopted  by  the 
*^s  exi>osition,  as  well  as  their  classilication,  is  deserving  of  notice, 
troup  8,  consisting  of  ''live  stock  and  specimens  of  agricultural  build 
igs,''  contained  eight  classes,  viz:    farm   buildings  and   agricultuuil 
rorks;  horses,  asses,  and  nmlcs ;  bulls,  buifaloes,  «^cc.;  sheep  and  go<ils; 

s;8 and  rabbits;  poultry;  sporting-dogs  and  watch-dogs;  useful  insects; 
fih,  &c.  These  classes  were  shown  upon  the  island  of  J>illancourt,  in  a 
erics  of  exhibitions,  renewed  every  fortnight,  and  arranged  as  folloAvs : 

Apr'iL — First  fortnight, plows, hydraulic  inachines,  and  steam-engines. 
lecond  fortnight,  steam  i)lows,  haiTows,  rollers,  «S:c. 

May. — First  fortnight,  drills,  vehicles,  harness,  churns,  and  ii-tcnsiis. 
lecond  fortnight,  mowing  and  winnowing  machines,  rakes,  hay-nmking 
pparatus,  «S:c. 

Jnnv, — First  fortni<j:ht,  comj)etition  in  farming  and  examination  of 
JKJciuiens  of  rural  establishments.  Se(!ond  fortnight,  chaft'  and  root- 
utters,  horse-hoes,  mills,  «S:c. 

Juhj. — First  fortni,i;ht,  api)aratu.s  for  clipping  domestic  animals.  Sec- 
nd  fortnight,  hoisting-machines  and  apparatus. 

Aiujiist, — First  fortnight,  threshing-machines  and  apparatus  for  cle^m- 
ig  and  preserving  grain.  Second  fortnight,  portable  ovens,  apparatus 
)r  cooking  vegetables,  washing  linen,  and  manufacturing  manures. 

f!kj)tt)nbir  and  Ocfohrr, — Examination  of  various  agricultural  indus- 
ries. 

The  exhibition  of  ajiiumls,  arranged  in  the  same  njanuer  as  that  of 
U"m  implements,  began  with  breeding  sheei),  in  the  iirst  fortnight  of 
Lpril,  and  changed  fortnightly,  in  tJie  following  order:  Fat  animals, 
airy  catthN  and  breeders;  sheep  for  wool  and  breeders;  horses  and 
tber  animals  for  drauj^ht:  poidtry  and  small  animals ;  cattle  for  labor 
ud  breeders ;  saddle-horses,  hunters,  poyies,  «S:c. ;  dogs,  draught-oxen ; 
igs  ajid  bre(;ders ;  asses,  mides,  &c. ;  fat  animals ;  animals  acclimatized 
r  ca])able  of  becoming  so. 

Tlie  exhibition  of  gioup  1),  consisting  of  live  produce  and  horticultu- 
ul  Avorks,  was  made  in  fourteen  competitive  series,  succeeding  each 
ther  fortnightly,  as  in  groui)  8,  and  is  so  minutely  and  fully  catalogued 
Lata  satisfactory  condensation  is  impracticable.  Beginning  April  1, 
here  was  a  prinV-ipal  exhibition  of  lloAvers  and  fruits,  and  a  minor  exhi- 
•ition  of  every  kind  of  useful  or  ornamental  shrub,  plant,  tree,  fruit,  or 
egetable  which  woiUd  tben  be  in  ]>erfection,  concluding  with  a  princi- 
ul  exhibition  in  October  of  all  kinds  of  vegetables. 

A  similar  system  of  alternating  exhibitions  will  necessarily  beadopted 
y  tho  centennial  commission,  for  in  no  other  way  can  the  perishable 
i-oducts  of  the  earth  be  shown,  and  in  tho  department  of  maclunory, 
x;.,  it  Avill  ellect  a  needed  economy  of  space  Avhile  ministering  to  the 
anvenience  and  profit  of  exhibitors  and  visitors.  There  should  be  care- 
il  discrimination  of  indigenous  and  exotic  varieties  of  plants,  fruits, 
nd  tiowers ;  and  a  prize  shouhl  be  otferedfor  the  largest  and  mostcom- 
lete  collection  of  native  varieties  in  each  class.  Indeed,  this  should  be 
iroughout  a  trait  of  tho  agricultural  side  of  the  exposition,  and  it  will 
ave  not  only  an  industrial  but  also  a  scientific  interest.  It  will  be  a 
leasiuo  to  see  what  vaiieties  of  plants  and  animals  have  originated 
ithiu  the  United  States,  or  what  plantis  have  been  x)roduced  by  skOlfal 
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cultivatiou,asalsotosc3eAvhatiuji)iovemeutorDewf|uuIitiesforeignvaiie- 
tiesliave  taken  tVoiii  acdiuiatizatiou,  aud  the  care  bestowed  upon  them. 
Euroi)eaii  countries  exhibited  at  Paris  specimeus  of  wheat  and  corn 
grown  from  well-known  Ainerican  varieties.  The  centCDuial  exhibltiofl 
may  show  lar/^c  progress  in  this  direction,  and  testify  to  the  matul 
bcnetits  resulting  troni  the  system  ul'  international  exchanges  of  seeds 
and  plants  conducted  by  this  De})artuieut. 

In  the  exhibition  of  live  stock  it  will  appear  that  the  liuust  and 
purest  specimens  of  noted  foreign  strains  have  been  sought  for,  regard- 
less of  cost,  by  our  breeders.  While  this  will  greatly  redound  to  onr 
honor,  it  will  be  less  interesting  and  protitable  to  our  foreign  visitor* 
than  the  exhibition  which  can  hv  made  of  the  linest  specimeDS  of 
domestic  animals  which  are  of  native,  origin  or  of  lineage  too  obscure  to 
bo  traced.  Cattle  of  foreign  origin  and  jjure  blood  are  most  interesting 
to  us,  because  of  i)eculiaritics  of  torm  and  character;  and  careful  breed- 
ing for  many  generations  lias  nciH'ssarily  imparted  to  them  special  ex- 
cellencies, whiirh  are  oilru  j)ceoinj)anied  with  as  marked  defects.  An 
added  value  to  the  peculiar  excellence  ol"  pure  breeds  consists  in  tbatit 
is  a  lixed  ijuajitity,  and  may  be  employed  as  a  factor  with  the  certainty 
of  a  delinite  pro<hict.  TIk^  grj  at  worth  of  this  rpuility  has  been  80 
plainly  manifested  in  ini[K)ried  slock  that  many  persons  believe  tbat 
whatever  is  of  value  must  necessarily  have  come  from  abroad,  and  would 
cn»dit  to  sonic  obseuie  forei;;u  parentage  every  marked  exeellPDcei 
While  the  acclimatization  of  exoMcs  is  of  very  great  and  often  imra- 
mount  usel'ulness,  as  is  sliown  in  the  gift,  of  Indian  corn  and  the  i)Otato 
by  America  lo  lOurope.  auvl  the  acquisition  by  this  country  of  tbeuie* 
rino  shee]),  i(.  must  be  geneially  true  that  the  stock  of  each  eunutiy 
will  possess  certain  chajjict eristics  best  ada])ted  to  its  own  propaga- 
tion and  preservation,  inv«>lvi!ig  qualities  most  useful  to  man.  This 
may  be  safi^ly  illu^^triiti-.l  by  the  common  milk-cow  of  the  Ameri- 
can faimer,  which,  as  a  fv-eder  and  breeder  and  a  ju'oducer  of  milk  and 
beef,  is  generally  aioie  servici^ibh*  and  protitable  than  any  imported 
stock.  The  sau:e  thing  amy  be  said  most  emphatically  of  the  horsesof 
native  strain,  wliicii  the  j-eally  well-to-do  Ameiican  farmer  relies  upon 
An*  general  seiv ice.  \\'li;i{ might  be  accomplished  with  such  stock, by 
means  of  geneious  treatme'it  and  careful  breeding,  has  not  yet  bc*cD  de- 
termined ;  iind  ill  t'.iis  regard  our  farmers  owe  to  their  country' an 
important  livAy  whi<h  they  Imve  not  discharged,  in  the  four  years 
yet  to  ela]>s(i  iliis  suggestion  may  be  acted  U])on,  and  an  exhibition 
may  be  made  of  Jiative  stock  which  will  do  honor  to  the  couDtry. 
Superior  excellence  luis  never  l)een  attained  or  perpetuated  anywhere, 
except  through  conscie?itious  I'tVorts  to  improve  tlie  good  gifts  which 
nature  freely  oilers. 

Sliould  the  c(^nteunial  commission  adopt  a  plan  simflar  to  that  of  the 
Paris  exposition,  v»hich  will  exhibit,  in  one  view  the  various  productsof 
each  State,  and  render  a  comparison  of  one  State  with  another  easfj 
there  will  l)ean  admirable  opportunity  Ibr  observing  the  influence  which 
the  ails  an<l  industiies  njutually  exert;  upon  each  other.  In  comparing 
the  United  States  with  foreign  countries,  or  one  foreign  country  with  an- 
otlnM',  diifereneos  of  lavvs,  habits,  modes  of  living,  race,  &e.,  enter  asan* 
^;no\vii  qmintitiesof  potential,  but  indelinite  iiillueuce,  easting  doubt 
u[)on  all  con<'hisions.  The  ditterent  States  of  the  American  Union  have 
laws  of  substantial  uniformity;  while  they  have  a  mixturo  of  races thert 
is  but  one  ]»eople;  i:nd  such  diil'erences  as  appear  between  the  purely 
agricultural  States  and  those  which  have  combined  ngricaltaral  and 
mamifacturing  industry  will  be  attributed  to  their  true  cause.    Tb» 
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brt  which  each  State  will  make  to  exhibit  various  excellencies  will 
uire  a  fall  represeotation  of  all  its  indastries,  aud  do  more  to  demon- 
ate  the  harmony  of  interests  than  all  the  essays  ever  written  upon 
)  subject. 

Drgauizatiou  of  the  national  department  of  the  exposition  in  the  form 
states  united  will  simplify  the  labors  of  adiiiiuistratk>n  in  bo  many 
ys  that  wo  may  well  l)elieve  the  commission  will  either  adopt  the 
in  of  the  Paris  building  or  something  which  will  not  differ  widely 

it.  In  addition  to  presenting  their  products,  it  will  bo  of  impor- 
ice  to  the  States  to  exhibit  in  all  practicable  ways,  pictorial,  graphic, 
itistical,  and  literary,  the  material  facts  which  will  define  their  politic, 
moiuic,  and  social  characteristics.  The  amount  of  arable  land  and 
3  proportion  under  cultivation,  the  extent  of  forests,  n/ountain 
iges,  artificial  roads  of  every  kind,  and  navigable  water-courses, 
3uld  be  strikingly  exhibited  by  maps,  and  photogTaphic  views  might 
made  of  scenes*  or  objects  of  peculiar  interest.  The  i)rice  and  quality 
all  lauds  open  to  settlement  may  be  advertised  to  great  advantage, 
well  as  the  cost  of  improved  aud  unimproved  farms,  the  wages  of 
»or  in  different  occupations,  aud  the  value  of  all  kinds  of  products. 
It  has  already  been  suggested  that  each  State  should  exhibit  its  organ- 
iiious,  voluntary  aud  governmental,  for  the  advancement  of  agriculture, 
lich  would  include  larmers'  clubs  and  agricultural  societies.  State 
ards  and  departments  of  agriculture,  and  State  agricultural  societies, 
riciiltural  schools  and  colleges,  experimental  farms  under  public  or 
vernmental  control,  &c.  In  like  manner,  the  common-school  systems 
dall  public  educational  institutions  should  be  exhibited,  with  photo- 
iphs  of  buildings,  statistics  of  expense,  professorships,  numbers  of 
Jolars  and  teachers,  anu  books  aud  apparatus.  Public  libraries  will, 
cour.se,  have  prominent  place  among  educational  institutions,  and  ly- 
im  and  lecture  associations  sht)uld  not  be  forgotten.  In  short,  we 
»uld  have  the  people  of  the  different  States  exhibit  not  only  the  fruits 
their  labors,  but  also  their  lives,  the  material,  moral,  and  spiritual 

ituents  and  concomitants  of  American  citizenship, 
alter  ingenuity  has  exhausted  itself  in  making  the  fullest  i)OSsible 
position  of  the  United  States,  at  Philadelphia,  other  means  must  be 
ployed  to  give  to  foreigners  a  true  idea  of  the  extent  of  our  country, 
d  to  enable  them  to  witness  some  novel  and  interesting  phases  of 
nerican  industry.  Intelligent  visitors  to  the  centennial  exhibition, 
'rtng  the  means,  will  be  inclined  to  travel  aud  see  something  of  tho 
mtry,  but  this  should  not  be  depended  upon,  and  travel  should  bo 
fanized  as  a  part  of  its  business. 

f,  as  we  have  suggested,  thorough  organization  of  centennial  com- 
ttees  within  existing  agricultural  societies  can  be  effected,  unless  it  is 
tmed  iucompatible  with  the  international  character  of  the  exhibition, 
ire  will  be  no  practical  difficulty  in  awarding  prizes  for  growing  crops, 
iDtatious,  farms,  and  agncultural  establishments  in  the  United  States, 
er  actual  inspection  by  an  international  jury.  Such  a  jury  service 
uld  be  the  most  attractive  official  duty  pertaining  to  the  exposition, 
1  the  best  representatives  of  foreign  countiies  would  gladly  accept  a 
ce  upon  it. 

Co  such  intelligent  observer  it  would  be  profitable  to  exhibit  a  cot- 
field  in  full  bloom,  a  five  thousand  acre  field  of  wheat,  a  ten  thousand 
e  cornfield  provided  with  a  corn-crib  twelve  feet  wide  and  five  miles 

g,  filled  at  harvest  to  the  height  of  eight  feet  with  corn  5  a  cattle 
clio  embracing  eighty  thousand  acres  and  stocked  with  G5,000  cattle, 
900  horses,  and  15,000  sheep  and  goats  ]  the  factories  which  make  the 
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cbeesc  now  so  largely  exported  to  liiurope ;  a  butter  factory  eousuminjj 
tbo  milk  of  a  thoiLsaiid  (!0w.s;  a  peach  orcliard  coutaiiiiug  13G,0(K)  trees 
iu  full  beariii^jc;  breediii|y:-farins  sellin*;:  J?!iOO,OlH)  worth  of  pure  blooded 
8tock  annually ;  juid  other  thinj>'s  of  like,  cliarneter,  possi»8sin(;j  (liistin- 
j^uislied  merit.  If  this  de])iirtnient  of  the  cx])osition  is  made  to  tsikethe 
Jbrm  of  inter-8tat<*.  competition  strictly,  the  work  of  the  Jury  will  Iw  am- 
plitied  by  the  ]»reliminary  contests  under  the  nuspiees  of  tlu>  iStatcagri* 
cultural  societies,  which  will  elect  the  competitors  for  the  centenSal 
prizes,  and  there  will  be  no  nioni  travel  required  than  will  bea^'ccalde, 
and  attended  with  prolit.  Jt  seems  to  be  ex.ceedhi<rly  desimblc  that- 
tliere  should  be  such  i)rovision  for  oHicial  travel  Jis  we  have  sug^^ej^ted, 
and,  in  additi(m  to  this,  each  State  should  have  Ji  bureau  of  travel  con- 
necteil  with  its  department  of  the  exjm.sition,  which  would  be  enabled, 
by  means  of  special  arrangements  with  railroad  and  hotel  compauies,to 
organize  travel  to  and  from  the  exi>osition,  for  the  benelit  of  \\A\m 
from  abroad  and  home  exhil)itors  and  visitors,  in  such  way  that  exjieiisei 
would  be  reduced  much  below  usual  rates,  and  sti'angers  w<mld  boas- 
siu'ed  of  comforts  and  courtesies  ui>on  the  joute.  The  use  of  this  as  an 
economy  iind  in  inomotiii^  the  su<'cess  of  tin',  exposition  must  beap]iar- 
cut,  ami  its  advanta^i^es  to  immi^Tanlsan<l  as  a  inethod  of  procuriujr  im- 
migration should  also  be  manifest. 

In  theParisexi)ositionall  articles  cxhlbiLed  were  allowed  to  beiuaiked 
with  a  price,  and  under  proi)er  restriclions  to  be  sold,  thus  givhig  Ito- 
fair  a  commercial  character,  which  a(hled  to  its  attraction  and  eularged 
its  usefulness.  A  similar  regulatiou  should  lu^  adopted  bytheceuteii 
nial  commission,  as  it  woukl  otVer  additional  inducements  to  fomgu ex- 
hibitors. They  will  not.  gt^nerally  care  to  carry  home  anything  but  tlie 
l>rizes  they  may  receive,  and  will  be  glad  to  sell  at  a  just  price  tliiugs 
which  may  be  costly  to  tiansport  ajul  liable  to  danmge  or  loss.  There 
will  be  littltMlaugcr  that  aitieles  wiil  be  sent  to  the  ex])Ositioufrom 
abroad,  not  as  Ni)ccimejis  of  excellence  iu  the  tuts  and  industries,  but 
merely  for  a.  nuirkct,  because  foreign  governments  may  be  trusted  to 
exercivsc  a  rigid  hcruliny  in  the  matter,  and  will  not  allow  national  iiitei- 
ests  to  be  subordiirated  to  individual  ])n)lit.  We  may  be  certain  that 
the  best  seeils,  jdauts,  animals,  and  all  agricultural  products  of  foreigu 
countries  will,  at  the  close  of  the  exposition,  remain  in  the  United 
estates.  Whetlic]'  this  connnercial  feature  of  the  exposition  should  be 
extended  to  home  exhibitors  is  matter  for  grave  consideration.  lucasD 
it  is  so  extended,  the  importance  of  sucli  jneliminarj*  scrutiny  as  WJ 
have  ])ropose(l  to  give  to  the  centennial  committees  of  the  agricultnnl 
societies  beconu;s  at  once  apparent,  and  we  may  hope  that  through  the 
organized  trades  tln^  same  ])rincii)le  of  sehTti»)n  ujay  bii  extemletl  to 
other  industries. 

The  meuiorial  character  of  the  centennial  exhibition  suggests  a  letxth 
spective  view  of  th(5  ]>rogress  of  agriculture,  of  which  wo  should  seek  in 
every  way  to  make  adecpiate  presentation.  In  a  general  way  this  coold 
be  strikingly  exhibited  by  maps  showing  tlie  area  of  cultivation  in  1776 
and  1870.  At  the  former  date,  the  western  boundaries  of  the  thirteen 
original  States  were  a  wild  and  savage  front i<»r,  and  the  euiigratiou  of 
adventurous  spirits  to  the  wilderness  was  to  western  Xew  York  and 
eastern  Ohio.  Then  the  country  was  bounded  westwaixl  by  thcMisaiS' 
sippi ;  now  it.  extends  from  ocean  to  ocean.  Twenty-live  or  more  States 
\\iiich  will  beai*  their  treasures  to  the  exi)osition  then  had  no  existence. 
Then  the  wolf's  long  howl  was  heaixl  on  shores  which  now  bear  some 
of  the  most  important  commercial  cities  of  the  world,  and  tJiis  vasteni: 
pii-e  with  its  inestimable  riches  of  every  soit  has  been  conquered 
ihe  wilderness  by  agricultimil  industrv!^ 
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Takiu*^  ail  idea  firoin  the  raiis  expositiou,  would  it  not  be  proiitable 
have  a  depjutment  cxliibiting  a  history  of  ^Vinerican  agricultural  la- 
ir f    It  has  to  go  back  but  a  hundred  years  for  its  anticiuities.    Would 
not  be  possible  to  show  the  plows,  hoes,  shovels,  rakes,  axes,  forks, 
kd  other  agricultural  implements  of  our  revolutionary  fathers,  together 
ith  the  various  transformations  they  have  undergone  in  attaining  the 
ost  approved  forms  of  the  present  time  f    If  authentic  specimens  of 
itiquity  cannot  be  found  they  may  be  reconstructed  in  accordance 
ith  tradition,  aided  by  such  hints  as  can  bo  borrowed  from  remote 
epy  Hollow  regions,  which  are  a  hundred  years  behind  the  age. 
Qing  tools  as  rude  as  those  of  our  ancestors  are  still  used  in  the  cul- 
ration  of  the  soil  in  countries  to  which  American  agricultural  imple- 
its  are  not  exported.    It  will  not  be  surprisiiig  if  such  an  exhibition 
we  have  suggested  should  be  contributed  by  and  (jlaimed  as  a  triumph 
manufacturing  industry.    In  presence  of  it  the  American  farmer  and 
may  clasp  hands,  and  agree  in  recognizing  that  they  have  a  com- 
1  and  undistinguishable  history,  i)rogress,  and  prosperity. 
At  the  Paris  exxK)sitiou  the  Stiite  of  Illinois  exhibited  a  western  far- 
\  home — such  a  comfortable  wooden  building,  with  modern  conven- 
'8,  Jis  any  well-to-do  farmer  may  own — which  was  set  up  with 
aer  types  of  residences  and  palaces  in  the  Champs  de  Mars,  and 
t    3ted  a  great  deal  of   attention.     It  would   have   added   some- 
D  to  the  interest  to  have  had  set  up  beside  it  the  chinked  and 
bed   log-cabin   of  the   first  settler,  Avitli  its  chimney  of  sticks 
a  mud,  clap-board  root)  puncheon  floor,  and  door  with  the  latch- 
Dir  out;  and  its  successor,  the  comfortable  two-story  house,  built 
aared  logs,   with    glass  windows,    and   other  modern  conven- 
ic        Such  a  record  of  the  progressive  improvement  in  rural  homes 
It  oe  exhibited  at  Philadelphia,  precisely  as  it  may  be  seen  on  some 
larms  of  the  original  States,  where  the  grandfather's  cabin  still  does 
ny  as  a  calf-pen,  and  the  log-house  of  the  father  has  become  a  dry- 
lase,  store-room,  or  cow-stable,  while  the  grandson  lives  in  a  wooden 
brick  dwelling  of  handsome  style,  and  possessing  all  sorts  of  conven- 
fi.    In  this  series  of  dwellings  is  exhibited  in  one  view  the  history 
a  century  of  progress.    We  would  have  these  more  and  less  ancient 
sellings  set  up  in  Fairmount  Park  and  inhabited  by  the  backwoods- 
and  farmer,  with  their  families,  in  the  costumes  appropriate  to  the 
8  they  represent.    It  would  be  interesting  to  see  the  first  settler — 
man  of  the  wilderness — half-farmer  and  half-hunter,  in  his  buck-skin 
shes  and  hunting-shirt,  stirring  his  stumpy  little  patch  of  ground 
m  a  pair  of  balky  steers  and  a  shovel-plow  to  ^ilant  his  com ;  and 
en  throwing  his  rifle  on  his  shoulder  and  starting  out  to  bring  in  a 
er,  while  his  wife,  in  a  costume  as  antiquated  as  her  husband's,  enter- 
ed wandering  barbarians,  Scythians,  and  pagans,  with  buckwheat 

md  honev. 
uie  farmer  of  more  modem  date  and  his  family  would  be  quite  as 
vel  and  pleasant  a  spectacle,  going  about  their  business  in  substan- 
1  liomespun  dresses  of  flax  and  wool,  the  manufacture  of  which,  in  its 
ous  processes,  they  could  exhibit,  while  they  offered  cider  and  apples 
tneir  neighborly  visitors. 

3onsideration  of  the  questions,  "  What  can  agriculture  do  for  the  cen- 
inial  celebration  and  exposition  of  industries  ?— what  can  it  do  for  agri- 
Iture?" — enlarges  our  thoughts,  until  wo  conceive  of  the  centennial 
Ticulture's  golden  opportimity,  and  the  greatest  event  of  the  age. 
Lcnlture  can  do  nothing  for  the  centennial  exhibition  which  will  not 
ug  it  presently  a  tenfold  reward. 

20  A 
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The  fanners  of  the  United  States  outnumber  by  far  the  workenia 
all  other  induRtries.  They  are  deeply  imbued  with  patriotism,  and  hftve 
never  failed  to  respond  to  the  ealls  of  their  country.  It  calls  upon  them 
now.  Our  country  has  been  the  honored  guest  of  other  nations,  ud 
has  borne  away  prizes  in  friendly  contests  with  them.  It  is  now  oar 
duty  to  play  the  host  in  turn ;  and  national  honor  demands  that  the 
entertainment  we  offer  shall  be  worthy  of  our  jpiests,  and  shall  fitly  ed- 
ebrate  the  centennial  anniversary  of  the  American  republic. 


PROGRESS  OF  INDUSTRIAL  EDUCATION 

There  arc  now  thii*ty-two  industrial  colleges  and  universities  in  the 
United  Stiites  which  have  received  the  national  endowment  madel^ 
Congress  mider  the  act  of  July  2,  18G2.  Ma^achusctts  has  tTOi 
Misi^issippi  two,  and  e^ich  of  the  other  States  one,  except  Florida^ 
Louisiana,  Nevada,  and  Virginia,  in  which  none  have  yet  been  estab- 
lishexi.  Twenty-six  of  these  institutions  are  in  operation,  and  it  is  ex- 
pected that  the  remainder  will  be  opened  during  the  year  IS72.  Tweii^ 
are  established  in  connection  with  other  institutions,  and  seventeen  aa 
independent  colleges.  Three  hundred  and  ten  professors  audassistanli 
are  employed  in  giving  instruction  to  more  than  two  thousand  stadfiDtl 
who  are  pursuing  a  regular  course  of  study  in  agricnlturo  and  the 
mechanic  arts.  Quite  a  number  have  already  completed  tJie  reqnind 
coui'se  of  three  or  four  years,  and  have  received  diplomas.  A  large  per 
tiou  of  these  students  are  educated  free  of  exi)ense  for  tuition.  Tboie 
institutions  have  excited  the  attention  not  only  of  the  K'ational  Goven- 
ment  and  of  the  States,  but  also  of  private  individuals.  Several  gentie- 
meu  and  ladies  of  distinguished  liberality,  who  hi^vo  had  in  view  the 
laudable  object  of  improving  the  industrial  education  of  the  nation,  have 
made  liberal  donations  for  their  support,  as  may  be  learned  from  fhe  fid: 
lowing  summary  of  their  progress  and  the  tabic  ai)pended : 

ALABA3IA. 

By  an  act  of  the  legislature,  .approved  December  31,  1868,  Ala 
accepted  the  land-scrip  granted  to  it  under  the  act  of  Congre     of  • 
2,  18G3.    The  scrip  has  been  sold  for  $210,000.    The  Agricoi 
Mechanical  College  of  Alabama  was  incorporaicd  Fobmaiy  ^ibha 
Eev.  I.  T.  Ticknor  has  been  elected  president. 

aukAjN'SAs. 

This  State  accepted  the  congressional  land-scrip  gi*ant  of  ^SOM 
acres  January  3J ,  1807,  but  the  land  has  not  yet  been  delivered.  Th6 
legislature  incoi'])oratea  the  Arkansas  Industrial  University  on  the27tii 
of  March,  1871,  and  made  an  appro]U'iation  of  S50,0()0  for  its  bendlt 
Washington  County  gave  $100,000  in  8  per  cent,  bonds  for  thirty 
years,  and  the  town  of  Kayettcville,  in  which  the  univexsity  ie  lo- 
cated, ga\  e  830,000  in  bonds,  bearmg  the  same  interest  and  for  i 

-'       -       -     -  -  -        -  1 
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rodaotions.  A  fine  lot  of  land,  containing  160  acres,  has  been  pnr- 
liased  in  and  adjacent  to  Fayettevilie,  for  the  location  of  the  univer- 

y  buildings,  and  for  an  experimental  farm.     Temporary  buildings 

i*ve  been  provided  for  the  accommodation  of  all  the  students  who  may 

r>ply  at  the  oi>ening  of  the  university,  which  will  take  place  on 

i  22d  of  January,   1872.*      Provision   has   been  made   for   new 

uildings,  and  the  trustees  will  commence  the  erection  of  the  new 

iversity   immediately.     According   to  the  plan  the  front  will  be 

10  feet,  and  the  depth  100  feet.  The  main  building  will  be  76 
jet  high,  and  to  the  top  of  the  dome  128  feet.     The  two  wings  will 

I  60  feet  high.    It  is  to  be  built  of  stone  and  brick,  with  Mansard  roof, 
to  be  covered  with  slate,  and  heated  by  steam.     It  will  contain  a 
poratory,  library,  chapel,  and  lecture-rooms,  and  accommodate  seven 
.1     Ired  students.    The  total  cost  of  the  edifice  will  be  $120,000.    The 
nuitories  and  boarding  department  are  to  be  separate  firom  the  uni- 
ty building,  and  will  be  erected  as  soon  as  practicable. 
xne  aim  of  the  board  of  tnistees  is  to  comply  strictly  with  the  acts  of 
g^ss  and  the  legislature  of  the  State  in  providing  and  establishing 
university,  and  to  effect  this  object  it  is  required  "  to  teach  such 
ches  of  TearniDg  as  are  related  to  agriculture  and  the  mechanic  arts, 
ut  excluding  other  scientific  and  classical  studies,  and  including 
y  tactics.''    A  complete  course  of  study  will  therefore  be  adopted, 
tna  21  corps  of  professors  provided  previous  to  the  opening  of  the  first 

eruL 

Provision  is  made  for  two  hundred  and  nineteen  beneficiaries  Irom 

he  diflerent  counties  of  the  State,  who  are  admitted  to  the  university 

br  a  course  of  study  of  four  years,  free  of  tuition.    A  matriculation  fee 

I  is  demanded  on  entering,  after  which  no  further  charge  is  made. 

y  are  appointed  as  follows :  By  the  governor  of  the  State,  ten — ^not 

11  exceed  two  in  any  one  county ;  by  the  superintendent  of  public  in- 

iction,  five — not  to  exceed  one  in  any  one  county,  provided  he  shall 

ut  be  entitled  to  make  any  api)ointment  by  virtue  of  being  cx-officio 

im]>er  of  the  board  of  trustees  5  by  each  member  of  the  board  of  trus- 

5,  four,  to  be  selected  from  his  district.    The  ch'cuit  superintendents 

I  public  instniction  are  authorized  to  appoint  tlie  residue  from  the 

reral  counties  of  their  respective  districts.    Other  students,  whether 

dents  or  from  other  States,  are  required  to  pay  $10  tuition  for  each 

JTo  distinction  of  applicants  is  made  with  regard  to  sex  or  race, 

na  all  arc  required  to  be  at  least  fourteen  years  of  age  when  admitted. 

Besides  the  agricultural  .and  mechanical,  there  are  preparatory  and 

innal  departments.    The  academic  year  is  divided  into  three  terms. 

no  fall  term  commencing  on  the  fourtli  Monday  in  September,  con- 

inues  fourteen  weeks ;  the  winter  term  the  first  Monday  in  Januarj^, 

rteen  weeks ;  the  spring  term  on  the  first  IVIouday  after  the  close  of 

winter  term,  thirteen  weeks. 

CALIFORNIA. 

The  University  of  California,  at  Oakland,  has  been  in  operation  a  little 

Qore  than  two  years.    It  has  five  colleges  organized,  and  a  course  of 

idy  prescribed  lor  each :  The  State  Colleges,  1,  of  Agricalture  5  2,  of 

chanic  Arts ;  3,  of  Mines ;  4^  of  Civil  Engineering ;  5,  of  Letters.  On 

3l8t  of  March,  1866,  the  legislature  of  the  State  established  a  college 

i^  "The  Agricultural,  Mining,  and  Mechanic  Arts  College,"  but  the 

/See  statistical  table  at  the  close  of  this  article  ou  the  Proj^ress  of  Industrial  Edaca- 
ion. 
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location  ^vas  not  then  detonninrd.  It  was  subsequently  decided  to  con- 
nect it  ^vitll  the  Uuivcrsity  of  Califoraia,  and  the  avails  of  the  l^d 
j^rauted  by  Congress  for  tliat  ])uq)ose  were  iapproju'iated  for  its  support. 
The  university  lias  received  several  larpje  grants  of  land  and  money  from 
the  State.  Instruction  is  ir<'(i  in  all  its  departuiento  except  the  prepara- 
tory, and  in  that  to  those  who  are  needy,  and  its  doors  arc  opened  alike 
to  individuals  of  b(»th  s(»xes,  who  are  <iualilied  to  profit  by  its  iustrao 
tions.  33y  an  act  of  the  le*?islature,  live  scholarships  have  been  estab- 
lished, each  of  the  \  alue  of  80OO  a  year,  for  four  years,  to  be  compete! 
for  by  th(j  <:andidates  for  the  fourth,  or  lowest  class  in  the  university 
l)roper. 

The  faculty  consists  of  Jleury  Duraiit,  LL.D.,  president;  Stephen  J.  ' 
Field,  LIj.D.,  i)rofessor  of  law;  John  Le  Conte,  M.  D.,  of  physics  and 
industrial  mechanics;  Joseph  Le  Conte,  IVI.  D.,  of  geology,  natural  his- 
tory, and  botany;  Martin  Kellogg,  A.  M.,  of  ancient  languages;  W.T. 
Welcker,  of  mathematics ;  Paul  Pioda,  of  modem  languages;  Ezra  S. 
Carr,  M.D.,  of  agriculture,  chemistr>',  agricultural  and  applied  chem- 
istry, an<l  horticulture;  AVilliam  Swinton,  A.  M.,  of  the  English  lan- 
guage and  literature,  rhetoric,  logic,  and  history;  George  Davidsos, 
A.  M.,  of  astronomy  and  geodesy ;  Frank  Soule,  jr.,  assistant  professor 
of  mathematics;  George  Tait,  A.  IM.,  assistant  i)rofesRor  of  ancient  lan- 
guages and  master  of  the  fifth  class;  Robert  E.  Ogilby,  instrut^tor  in 
draAving. 

The  course  of  study  in  the  College  of  Agriculture  is  as  follows : 

First  yeak— Fourth  class.— j&Vr««  /erwi.— French,  German,  Span- 
ish, or  Italian ;  elocution  and  English  composition,  history,  algebra, 
drawing.  Second  term, — French,  German,  Spanish,  or  Italian;  rhetoric 
and  English  composition,  elo(uition  and  private  declamation,  history, 
algebra,  geometry,  physiology  and  hygiene,  drawing.  Third  term,-- 
French,  German,  Spanish,  or  Italian ;  rhetoric  and  English  composition, 
private  declamation,  history,  natiual  history,  geometry,  trigonometry, 
mensuration,  i)hysiology  and  hygiene,  drawing. 

Second  year — Third  class. — First  term. — French,  German,  Span- 
ish, or  Italian;  rhetoric,  public  and  private  declamation,  surveyii^ 
na\igation,  physics,  (heat,)  chemistry,  botany,  drawing.  /Second  term^ 
French,  (Jerman,  Spanish,  or  Italian;  iniblic  and  private  declamatiOD, 
analytical  geometry,  physics,  (heat,)  (.'hemistry,  botany,  di'awing.  Hm 
term, — French,  German,  Spanish, or  Italian;  public  or  private  dedama- . 
tion;  descriptiv(j  geometry;  shades,  shadows,  and  linear  perspective; 
mechanics,  chemistry,  zoology,  laboratory,  drawing. 

TuiRD  YEAR — Second  class. — First  term. — i\lental  philosopliyi 
French, German,  Sjjanish,  or  Italian;  mechanics,  diCLerential  caladns, 
(optional,)  agricultural  chemistry,  mineralogy',  zoologj',  horticulture, an- 
alytical chemistry,  drawing.  /Second  term. — Mental  philosophy,  Frenehf^ 
German,  Spanish,  or  Italian  :  belles-lettres,  mechanics,  (liquids  and 
gases,)  dilVercntial  calculus,  (optional.)  integi*al  calculus,  (optional,) 
agricultural  chemistry,  zoology,  horticulture,  analytical  chemistiy, draw- 
ing. Third  term. — French, German,  Spanish, or  Italian;  belles-lettreSi 
T>hysics,  (electricity  and  nuignetism,)  integi'al  calculus  and  calcolnstf 
variations,  (optional,)  geology,  agriculture,  laboratory  practice,  drawing 

Fourth  year — First  class. — First  term. — ^]Moral  philosophy,  phys- 
ics, (acoustics  and  (>i)tics,)  geology,  agiiculture,  veterinary  science, nna) 
economy,  laboratory  practice.  Scoimd  term. — ^]\loral  philosophy,  political 
economy, physics,  (o]>tics,)  geology, diseases  of  animals  and  plants, lid^ 
oratory  practice.  Third  term, — Foiitical  economy,  internatioDal  la*» 
(lectures,)  natural  theology', met<H>rology, forestry, laboratoiy  practice. 
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The  courses  iu  the  Colleges  of  Mechanic  Arts,  of  Muiiug,  of  Chil 
3ngiueeriiig,  and  of  Letters  are  equally  exhaustive.  The  library  con- 
ains  3,000  volumes.  The  number  of  students  in  attendance  in  all  the 
iepartments  during  the  scholastic  year  ending  in  July,  1871,  was  262. 

CONNECTICUT. 

The  SlieflieM  Scientitic  School  of  Yale  CoUe^^e,  at  New  Haven,  Rev. 
Noah  Porter,  D.  D.,  LL.  D.,  president,  has  recently  made  an  effort  to 
raise  an  endowment  fund  suflicient  to  meet  the  immediate  wants  of  the 

lool.  ^Meetings  were  held  in  different  places  to  present  the  subject  to 
tue  people,  and  about  half  the  sum  proposed  to  be  raised  has  been  con- 
tributed, principally  by  gentlemen  in  New  Haven  and  New  York.  By 
the  aid  of  a  part  of  the  revenue  derived  from  this  fond,  two  professors, 
ireviously  on  partial  pay,  have  been  placed  on  fidl  salary;  a  new  pro- 
or,  William  P.  Trowbridge,  has  been  added'  to  the  faculty,  and  the 
nber  of  assistants  increased.  The  scliool  now  sustains  thui^een  pro- 
3rs  and  twelve  assistants  and  lecturers.  As.it  has  recently  received 
1  ral  donations,  it  is  hoped  and  believed  that,  in  a  short-  time,  the 
irnole  amount  proposed  for  its  endowment  will  be  collected. 

Mr.  Joseph  Sampson,  of  New  York,  gave  $3,000  to  piu^chase  the 
kmoos  mineral  collection  of  pseudomorphs  made  by  Professor  Blum,  of 
Beidelberg.  Tliis  collection  embraces  over  1,700  specimens,  and  is  the 
nost  extensive  cabinet  of  the  kind  in  existence,  being  tiie  work  of  thirty- 
*iglit  years  of  enthusiastic  devotion  to  this  specialty.  Many  valuable 
x>llcctions  of  fossils  were  made  during  the  last  summer  by  the  Yale 
ZIollege  exi>edition  to  the  Rocky  Mountains.  These  collections  contain 
more  than  10,000  specimens  of  fossils  and  at  least  fifty  species  of  extinct 
fcnimals  previously  unknown  to  science.  By  the  aid  of  the  recent  en- 
lowment  fund  additions  to  the  amount  of  ^^0  have  been  made  to  the 
[physical  apparatus,  in  the  branches  of  heat,  pneumatics,  optics,  electri- 
aty,  and  mechanics.  Other  generous  donations  have  been  received 
Brom  persons  in  New  Haven  and  other  places.  This  school  has  no  ex- 
perimental farm  on  which  i)ractical  instruction  in  agriculture  can  be 
^ven,  but  it  hopes  to  ground  its  students  so  thoroughly  in  the  science 
of  agriculture  that  the  practical  part  may  be  easily  acquired,  and  the 
vrhole  subject  thoroughly  comprehended.  It  has  already  sent  forth 
some  of  tlie  most  valuable  works  on  agriculture  and  kindred  subjects 
that  have  been  published  in  this  country. 

The  number  of  pupils  during  the  scholastic  year  ending  in  July,  1871, 
is  123,  of  whom  22  are  post  graduates,  03  under  graduates,  and  8  special 
students. 

DELAWAEE. 

Delaware  College,  at  Newark,  William  H.  Pumell,  A.  M.,  president, 
is  pleasantly  located  at  the  head  of  the  peninsula  formed  by  the  Chesa- 
peake  and  "Delaware  Bays,  and  from  its  retired  position  in  a  mild 
dimate  presents  unusual  attractions  as  a  place  for  agreeable  and 
profitable  study.  Its  land-scrip,  consisting  of  90,000  acres^  was  sold 
:br  $78,400,  from  which  an  annual  income  of  about  84,992  is  derived. 
By  additions  from  other  sources  the  fund  has  been  increased  to  $83,200. 
rhe  \i\li\e  of  the  library  and  apparatus  is  estimated  to  be  $6,000, 

i  of  the  college  buildings  $50,000.  It  has  been  open  for  the 
reception  of  students  since  its  suspension  in  1859,  only  a  little  more 
tlum  one  year.  There  are  now  six  professors,  and  the  number  of  stu- 
dents in  attendance  during  the  year  ending  in  July,  1871,  was  30.    Stu- 
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dents  must  be  at  least  fourteen  years  of  age  to  enter  upon  the  stadies 

TLOKIDA. 


of  the  agricultural  course. 


Florida  a(:coi;tc'd  the  cougrossioiial  grant  of  lajid-scrip  January  30, 
1800,  and  was  eutitled  to  90,000  jutos.  The  sciip  has  not  yet  been  de- 
livered, and  no  agricultural  college  has  been  established  in  the  Statfc 

GEOIIGIA. 

This  State  acoopted  the  oongrossional  grant  of  land-scrip  March  10, 
18GG,  receiving  270,000  acres.  By  an  act  of  the  legislature  "to provide 
a  college  for  ll;e  beneiit  ol*  jigriciiltiire  and  the  mechanic  arts  in  the 
State  of  Georgia,"  api)ro\'cd  December  Ji^  ISOO,  the  governor  of  the 
State  was  aulhoj-izecl  to  receive  ami  sell  the  land-scrip  to  which  the 
State  was  entitled,  to  invest  the  pjoceeds  in  bonds  of  the  State,  and  to 
disburse  the  interest  on  the  investment  for  the  support  and  maintenance 
of  the  college,  and  to  ppovide  rules  and  regulations  for  the  organization, 
government,  and  operation  ol  the  same  until  the  next  ensuing  session 
of  the  general  asseniblv.  The  hnid-scri]>  came  into  the  possession  of 
the  State  in  tlie  hitt«T  part  of  1871.  The  Georgia  State  College  of 
Agriculture  and  Me(;hanic  Arts,  at  Athens,  was  incorporated  Man^SO, 
1872.    AY.  Le  J^oy  Brown  is  president.. 

The  Illinois  industrial  University,  at  Urbana,  John  M.  Gregoij,  ^ 
LL.D.,  regent,  is  expanding  into  an  institutioji  of  the  highest '(uder. 
In  1809  the  legislatures  of  tlic  State  appropriated  $25,000  to  the  agri- 
cultural department  loi*  barns,  tools,  and  stock ;  $20,000  to  the  horti- 
cultural department  for  a  greenhouse,  bams,  drainage,  trees,  and  toob: 
$5,000  to  the  chemical  laboratory ;  S 1 0,000  for  library  and  apparatus;  and 
the  present  legislature  has  appro])riatfd  $75,000  to  begin  the  erection 
ofancw  university  building,  wliich  is  to  (tost  $150,000;  $35,000  for  a 
mechanical  building  and  machinery,  to  include  a  large  drill-hall  for  a 
military  depaitment ;  and  $10,000  ibr  t  he  libniry.  JJesides  its  farm  and 
horticultural  lands,  (02;)  acres,)  and  buildings,  the  whole  being  valued 
at  $210,000,  t]u\  university  owns  25,000  acres  of  well-selected  lands  in 
jVIinnesota  and  ^Nebraska,  endowment  lunds  invested  in  State  and 
county  bonds  amounting  to  $;U)4,0l)0,  and  other  property  worth  $50,00(1 
Plans  ol"  t.liese  new  buildings  have  been  adopted,  and  the  erecticm  rf 
them  is  to  bi*gin  at  once.  1'lie  new  university  building  is  to  be  214fl8Ct 
in  length,  three  storit»s  high,  besides  thti  bas<^nent  and  Mansard  rodl 
with  wings  extending  back  Vli^  feet.  li.  will  contain  a  large  pnUie. 
hall  for  chapel  and  gent^ral  <^vercises,  lai'gi^  drawing-rooms,  and  thujf 
class  an<l  lecture  rooms,  sutUcitmtly  large  for  the  instraction  of  l,Oro 
to  1,200  students.  In  one  wingj  to  be  made  lii'c-proot'^  will  be  J 
spacious  library  and  reading-halk  and  largij  and  commodious  rooms  ftr 
nniseums  of  natural  history  and  the  useful  arts.  Several  large  rooms 
for  literary-  societies  will  also  be  ])nn  ided  in  the  Mansartl  story.  Thi^ 
building  is  surmounted  by  campanile  towers  for  clock  and  bells. 

The  new  "mechanicar building  and  drill-haJF  is  to  l>e  128  feet  in 
length  by  «S0  feet  in  width,  two  stories  hi  height,  with  towers.  It  vil' 
<'ontain  a  boiler  and  Jbrgc-room,  machine-shop,  shops  for  pattens  vd 
iinishiug,  carpentrv',  cabinet-work,  wooil-making  m.ichinery,  alsoxwtf 
for  painting,  printing,  draughting,  modelsy  Iinishiug,  &c.    fir  the  seeonf' 
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tory  will  be  a  largo  drill-ball  120  feet  by  CO  feet.  On  the  ground  floor 
f  one  of  the  towers  will  be  an  armorei^s  shop,  a  baud-room,  officers^ 
ooms,  and  a  military  model-room.  There  are  to  be  two  greenhouses, 
ne  70  feet  in  length  by  24  in  width,  exclusive  of  the  wing  containing 
lottiu^,  seed,  an<l  furnacorooms ;  the  other  35  feet  by  12.  The  veteri- 
lai'y  stables  and  operating  rooms  are  to  occupy  the  old  buildings  pre- 
'iously  used  for  shoi>s.  A  good  yard  and  sheds  will  be  fitted  up  for 
)ractical  instruction  in  the  care  and  treatment  of  sick  animals,  whiclr, 
luring  the  fall  or  winter  terms,  are  to  be  brought  to  these  stables  for 
Tentment. 

Tliere  are  three  bams  belonging  to  the  stock  and  experimental  farms 
ind  gardens,  and  three  dwelling-houses  for  the  superintendents.  The 
}tock  farm  is  well  supplied  with  farm  machinery  and  tools,  and  a 
stock  of  several  breeds  of  neat-cattle,  sheep,  and  swine  will  be  pur- 
chased at  an  early  day.  The  horticultural  grounds  include  130  acres, 20 
3f  which  are  planted  with  forest-trees,  10  acres  are  devoted  to  orna- 
mental grounds,  and  several  to  nurseries  and  large  gardem  plats. 
Nearly  1,000  apple-trees  have  been  added  to  the  orchard  since  last  year, 
increasing  the  number  from  2,193  to  3,000  trees,  embracing  about  1,400 
varieties.  The  pear-orchard  contains  about  400  varieties.  There  are 
also  two  green lioQses  on  the  grounds,  well  filled  with  rare  exotic  and 
flowering  plants.  During  the  year  1,000  volumes  have  been  added  to 
the  library,  making  5,000  volumes  in  all. 

The  university  has  ten  professors,  with  five  -assistant  teachers,  and 
rour  assistants  on  the  faim  and  in  the  garden  and  workshops.  The 
lumber  of  students  in  the  university  for  the  year  ending  in  June,  1871, 
s  277,  being  an  increase  of  81  over  the  last  year.  Of  these  63  were  in  . 
ihe  agricultural  department,  39  in  the  mechanical,  22  in  thecivil  engineer- 
ng,  15  in  the  civil  and  mining  engineering,  4  in  the  architectural 
jngineering,  11  in  the  chemical,  2G  in  the  military,  and  110  unassigned 
o  any  department.  Of  the  whole  number,  23  were  females.  Further 
fs  of  this  university  may  be  found  in  the  reports  of  the  Depart- 
ai  for  18C7, 1808, 18G9,  and  1870. 

INDIANA. 

The  Indiana  Agricultural  College,  a  branch  of  Purdue  University, 
lovemor  Conrad  Baker,  president  of  the  trustees,  and  John  M.  Stein, 

aretary,  was  located  at  La  Fayette,  Tipi)ecanoe  County,  in  1869.  A  tract 
[H  land  "containing  100  acres  has  been  famished  for  the  site  of  the  college 
imUdings  and  for  the  experimental  farm,  and  a  contract  has  been  made 
for  erecting  the  main  edifice.  The  foundation  is  already  laid,  and  it  is 
expected  that  the  building  will  be  completed  and  ready  for  occupancy  by 
the  1st  of  December,  1872.  The  Congressional  land-scrip,  amounting  to 
S90,000  acres,  was  sold  in  1867  for  8212,238.50,  and  the  interest  since 
accrued  amoimts  to  870,371.06,  making  a  total  of  $28;j,609.56  derived 
Bx)m  the  national  grant.  This  money  is  invested  principally  in  United 
States  bonds.  Mr.  John  Purdue  gave  $150,000,  and  Tippecanoe  County 
(50,000.  These  several  sums,  with  the  $40,000  at  which  the  farm  is 
valued,  amount  to  $522,609.56  as  the  total  fund  of  the  college.  The 
annual  income  is  $17,500. 

IOWA. 

The  Iowa  State  Agricultural  CoDege,  at  Ames,  A.  S.  Welch,  LLJ)., 

^    ident,  exhibits  a  marked  degree  of  prosperity.  The  number  of  profes- 

9  and  assistants  has  increased  from  nine  in  1869  to  thirteen  iu  1871^ 

d  the  students  from  one  hundred  and  ninety-two  to  two  hundred  and 
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tAveiity  in  tlie  same  ]>oii()d.  Tlie  labor  system  proves  to  bo  a  great  sue- 
cess.  *  The  liirm  now  coutains  838  acres,  and  attbrds  auiple  facilities  for 
practical  as  well  as  scieiiliiic  educatiou  in  the  Held.  As  this  insti- 
tution is  enlirely  disconnected  with  any  nuiversity,  a  ^ood  opportmiity 
is  attbrded  to  test  the  wis(h)ni  or  lolly  of  such  a  separation.  The  advan- 
tap:es  oftered  to  tlic  students  lor  books  of  reference  and  apnaratusfor 
illusti^ation  of  subjectts  tau<i:ht  ani  excellent.  The  library  and  appnntnR 
are  valued  at  8J  1,000,  an<rthe  college  buildin,:^s  at  $214,000.  -fVltliougli 
none  of  the  land  jjranted  by  Con«ri('ss  has  been  sold,  the  pcroi»ntage of 
income  from  its  rent,  amounting  to  i<;Jl,00O,  enables  the  college  tojwy 
its  professors  liberally.  J^^urther  ])iii1i(!ulars  in  reference  to  tJiis  collegie 
may  be  found  in  the  reports  of  llu»  Department  for  18G7, 1800,  and  1870. 

KA^'SAS. 

The  regents  of  Kansas  State  Agricultural  College,  at  jManliattau,  Iter 
Joseph*  Denison,  J).  1).,  i)resident,  have  made  an  eilbrt  this  year  to 
enlarge  the  college  farm,  and  by  the  aid  of  $12,000,  given  by  the  town- 
ship of  Manhattan,  and  a  part  of  an  appropiiation  made  bythelegifr 
lature  in  1870,  they  were  enabled  to  purchase  315  acres  of  excellent  land, 
155  of  which  adjoin  the  town-site,  of  Manhattan.  The  homo  farm  of 
the  college  contains  415  acres  of  high  ])rairie,  ci'eek  bottom,  and  second 
bottom  soil — thus  afibrding  all  the  varieties  necessary  for  exiierimenfr 
ingwith  the  various  plants  under  cultivation.  Nearly  all  this  land  is. 
fenced  and  cidtivated.  Over  thirty  acres  were  planted  with  com  fhfl 
last  season.  The  farm  is  under  the  superintendence  of  the  profesBor 
of  agriculture,  who  gives  jn-actical  lessons  in  the  field  to  illustrate  fhfl 
principles  taught  in  the  recitation-room.  A  system  of  educational  dasfr 
labor  has  been  organized  by  dividing  the  students  into  divisionBof 
eight  or  ten  each,  with  a  leader,  jind  requiring  one  hour  of  labor  each 
day  on  JMondays  and  Thursdays;  additional  labor  being  volontaty,  and 
paid  for  by  the  hour.  An  hour  on  Tuesdays  and  Fridays  is  devoted 
to  military  drill,  ami  on  AVednesdays  to  lectures  by  the  i^rofessors. 

The  orchards  on  the  farm  contain  1,000  apide  trees,  and  about  the 
saane  numlx^r  of  ])eacli  trees,  Avith  a  full  assortment  of  fruits.  Thoe 
are  40,000  trees  of  dilferent  kinds  in  the  nursery;  aiul  the  vineyard 
(covers  nc^arly  three  acres.  Practical  instruction  in  horticulture  is  given 
to  the  studiMits  by  the  superintendent  of  the  nursery.  The  coll^ 
employs  an  Englisli  stock-breeder,  and  as  soon  as  practicable  a  spadous 
barn  Mill  be  built,  and  a  herd  of  thorough-bred  animals  purchased fcr 
im])rov(vl  stock-brecMling. 

The  educational  Jbrce  of  the  college  consists  of  seven  professors, 
three  teachers,  and  two  lecturers — Dr.  John  A.  Wanlei*  on  hortieultnre 
and  pomology,  and  Charles  V.  IJiley  on  economic  entomology.  In  Jan- 
uary the  profcssoi>i  held  an  agricultural  institute,  which  was  largdy 
attended  by  larmei-s  and  others,  and  proved  the  great  utility  of  audi 
meetings.  The  nund>er  of  students  in  attendance  the  present  college 
year  is  101,  exceeding  that  of  the  ])rcvious  year  by  26.  Of  .these,  3D 
are  in  the  agricultural  and  literary  course,  -1:  in  the  scientific  and 
collegiate  course,  and  100  in  the  preparatory  department.,  tiixteeu  of 
those*  in  the  llrst  two  courses  namcnl  are  ladies".  The  college  has  already 
sui)plied  over  om^  hundred  teachers  for  the  different  schools  in  the 
State. 

The  national  endowment  fund,  reckoning  land  unsold  at  $5  per  acre 
now  amounts  to  8378,542. 
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KENTUCKY. 

The  Agricultural  aud  Mocbanical  College  in  Kentucky  Uuiversity, 
T.  B.  Bowman,  A.  M.,  regent,  has  enjoyetl  its  usual  prosperity  during 
the  year,  with  the  exception  of  the  destruction  of  all  its  greenhouses 
ind  plants  by  fire,  causing  a  very  heavy  loss  to  the  institution.  The 
L*oll€Ction  of  these  plants  had  been  the  work  of  several  years.  A  tem- 
iwrary  greenhouse,  however,  has  been  erected,  and  about  1,600  plants 
collected  as  the  nucleus  for  a  new  stock.  The  regular  class(»s  in  the 
\arious  colleges  have  been  larger  than  ever  before,  and  the  number  of 
young  men  wlio  purpose  to  giaduate  is  increasing,  "thirty  i)rofessors  and 
instructors  have  been  employed  in  the  university  during  the  year.  Tlie 
number  of  students  is  GOO,  of  whom  212  are  in  the  agricultural  and  mechan- 
ical college.  Although  the  regular  classes  are  fuller,  the  whole  number 
of  students  is  a  little  less  than  last  year.  This  is  owing  to  the  fact  that 
the  academy,  which  previously  swelled  the  number  of  matriculates,  has 
been  abolished ;  and  also  because  a  large  number  were  refused  admit- 
tance into  the  agricultural  and  mechanical  college  for  want  of  means 
on  their  part,  and  of  working  capital,  necessary  to  give  them  employ- 
ment on  the  farm  or  in  the  workshops.  During  the  year,  about  350 
Btadents  of  the  university  have  received  Iree  tuition,  and  about  100 
the  benefits  of  the  compensated  labor  system.  Several  young  men  in 
the  agricidtural  and  mechanical  college  are,  in  a  measure,  supporting 
themselves  by  daily  labor  on  the  farm  and  in  the  workshops,  at  the 
8ame  time  carrying  on  three  to  four  studies,  and  making  regular 
daily  recitations.  The  energy  and  zeal  which  most  of  the  students 
have  displayed  in  the  acquisition  of  knowledge,  the  fraternal  spirit 
evinced  in  their  inter-association  in  the  various  colleges,  and  their  manly 
bearing  and  orderly  behavior  in  the  community  have  commanded  the 
praise  of  all.  About  500  volumes  have  been  added  to  the  library  during 
the  year.  The  experimental  and  model  tiarm,  and  the  horticultural  and 
mechanical  departments  have  been  improving.  The  cash  receipts 
during  the  year  for  milk  from  an  average  of  twenty  cows  have  been 

^,500.  The  number  of  cows  has  been  increased,  and  the  results  will 
much  larger  for  the  next  year. 

Xhe  total  value  of  the  imiversitv  fund  is  j?13o,700,  and  the  annual 
income  $35,000.    The  buildings  are  worth  $350,000:  the  library  and 

^paratus,  $«25,000.- 

LOUISIA^'A. 

This  state  sold  the  land-scrip  granted  to  it  by  Cohgress  for  87  cents 
per  acre,  which  amounted  to  8182,630.40.  The  money  was  invested  in 
Louisiana  C  per  cent,  bonds,  which  were  i)urchased  at  61  to  64  cents  on 
a  dollar,  and  amounted,  when  reckoned  at  their  par  value,  to  $286,000. 
The  interest  on  their  par  value  is  now  i)romptly  paid  by  the  State  semi- 
annually. It  is  contemplatcil  to  invest  a  sufficient  amount  of  the 
interest  about  to  become  due  to  make  an  additional  purchase  of 
4U,000  worth  or  bonds,  which  will  increase  the  fund  to  $300,000.  This 
principal  is  to  be  held  inviolate,  and  the  interest  to  be  applied  to  the 
maintenance  of  a  college  of  agriculture  aiul  the  mechanic  aits. 

3IAINE. 

The  Elaine  State  College  of  Agriculture  and  tlie  Mechanic  Arts,  at 
Orono,  Kev.  Charles  F.  Allen,  A.  M.,  president,  has  ma<le  important 
progress  during  this  and  the  previous  year.  An  embarrassment  in 
respect  to  the  title  of  the  land  conveyed  to  the  college  by  the  town  of 
Orono  has  been  removed,  and  the  appropriation  of  $50,000  made  by  the  ' 
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Stiit''^  ni)oii  (.'ci'taiii  coTiditioiiR  depcncliug  upon  tliis  title,  has  been  placed 
at  the  disposal  of  tlift  trustees.  The  portion  of  the  land  donated  ^y 
CougiTJ/s,  which  held  hcon  reserved  at  the  first  sale,  has  been  sold  at 
81  cents  piT  acre,  and  the  i)rocc<Mls  invested  in  State  of  Maine  6 per 
cent.  l)onds,  to  the  amount  of  Si:j,G()0.  The  fund  derived  from  the  sale 
of  all  the  land-scrip  granted  to  the  college  by  Congress  now  amountsto 
$131;3(K»,.  and  the  annual  interest  from  the  same  is  88,458.  The 
eheniical  hiboraiory,  Avhich  was  commenced  in  18G8,  a  building  tvo 
stories  hi*;-!!  and  50  l)y  40  feet  on  the  ^nnind,  with  an  L  54  by  SSfeet^ 
is  now  comi)leted  in  a  very  thorough  and  substantial  mauner.  It 
contains  an  analytical-laboratory  room,  occupyinj^  the  entire  floor  of 
the  L,  well  furnished,  and  sufiiciently  lar<?e  to  accommodate  a  class  of 
fifty  students ;  a  lar«j:e  lecture-room  on  the  second  floor  of  the  main 
buildin<r,  connected  with  whieli  are  tvro  preparation-rooms,  or  rooms  for 
private  laboratori(?s  for  the  professors ;  a  room  for  chemical  apparatus, 
and  a  room  for  a  chemical  library.  Tlu^re  are  also  two  additional  roomSy 
one  of  which  for  the  ])resent  will  be  used  for  the  philosophical  apparatnSy 
and  the  other  for  a  mineralogical  cabinet.  All  the  rooms  are  completdj 
furnished  with  Ihe  necessary  apparatus,  and  an  arrangement  entirely 
new  in  this  country  has  been  adopted  for  caiTying  otT  the  noxious  gases 
from  the  workinjx  laboratory.  For  thoroughness  of  constraction,  conr 
pletenesH  of  interior  appointments,  and  adaptation  to  the  purposes  ftr 
which  it  was  designed,  this  laboratory  is  believed  to  be  fall j  equal  to 
those  of  the  best  institutions  of  the  kind  in  this  country.  A  new  dor 
mitory,  Sli  by  lli  feet,  and  a  boarding-house  50  by  30  feet,  have  recenti|r 
been  built,  by  which  accommodation  is  now  furnished  for  123  stndait& 
The  curriculum  of  study  has  been  revised,  and  the  board  of  instnictioii 
completely  re-organized.  Great  i)romincnce  is  given  to  the  natural  set 
ences ;  neiu'ly  a  year  will  be  devoted  to  botany  and  horticulture,  and  a 
year  and  a  half  to  chemical  i)hysics.  Each  student  will  devote  two 
iiours  daily  to  analysis,  under  the  direction  of  the  professor  of  chemifr 
try.  Tour  courses  oi  study  have  been  provided,  one  in  agricoltnxe,  one 
in  civil  engineering,  one  in  mechanical  engineering,  and  an  elective 
course.  Tlie  studies  of  the  several  courses  are  essentially  the  same  fir 
the  first  two  years.    Those  marked  E  are  elective. 

All  the  Jx>urses. — First  year. — First  term, — Physical  geogra- 
phy, (Colton,)  algebra,  (Eobinson,)  rhetorical  praxis,  (Day.)  Seom 
term, — Physics,  (({anot,)  algebra,  (Itobinson,)  book-keeping,  andcomme^ 
cial  forms,  botany,  (dray.)  Third  term. — Physics,  (Ganot,)  meteondogyf 
geomi^try,  (Loomis,)  botany,  (Gray,  and  Darlington,)  horticoltore.  SeO- 
OND  vi'iAn. — First  term, — Chemistry,  (Eliot  and  Storer,)  geometor, 
(Loomis,)  botany,  (Johnson,)  horticulture,  elements  of  ag^ieultnre,(Wi^ 
ing.)  ISecon('(  tvrm, — (E)  Cliemistry,  (qualitative  analysis,)  (E)minenlo0^r 
(l)aua,)  (i\)  history  of  France,  trigonometry,  mensuration,  Fren^ 
(Magiil.)  Third  tcrni. — (K)  Chemistry,  (qualitative  analysis.)  (E)  U» 
Tory  of  Kngland,  surveying,  (Gillespie,)  navigation,  French,  (JlagUL) 

(j()i7j;;>i-:  OF  agriculture —TimiD  yt^ah.— First  term, — ^Hamanm 
comparative  anatomy  and  physiolog;^',  (Cari)enter,)  origin,  prepantioOf 
and  analysis  of  soils,  feii:iliz(»rs,  ashes,  &c.,  French,  (MagilL)  Suoni 
term. — Zoology,  (Tenney,)  fiinn  implements,  mechanical  enltivationof 
Ihe  soil,  farm  drainage,  (Waring,)  (E)  rhetoric,  (Haven,)  (E)  GrCTman 
Third  tr.rm. — Me<jhanics,  (Peck,)  dairy  fanning,  (Flint,)  entomo^y 
(Packard.)  logic,  German,  English  literature.    FouBTH  YEAIL— JW 


PEOGRESS   OF  INDUSTRIAL  EDUCATION.  315 

ape  gardenings:,  rural  architecture,  mental  and  moral  philosopliy, 
Ettional  law.  TJiird  term. — Political  economy,  rural  economy  of 
nd  and  tiie  United  States,  rural  law,  mental  and  moral  philosophy, 
ational  law. 

'RSE  IN  CIVIL  ENGINEERING — TiHED  YEAR. — First  term. — Human 
mparative  anatomy  and  physiologj,  (Carpenter,)  analytical  geom- 
rodhunter,)  rrcucu,  (Magill.)  Second  term. — Ditterential  calculus, 
3h,)  descrijitive  geometry,  (Watson,)  free-band  drawing,  mechani- 
awing,  engineering,  rhetoric,  (Haven,)  German.  Third  term. — 
al  calculus,  (Church,)  descriptive  astronomy,  mechanics,  (Ran- 
drawing,  logic,  German,  English  literature.  Fourth  year. — 
term. — Geolo.c:y,  practical  astronomy,  engineering,  (Rankine,)  de- 
ve  geometry,  (Watson,)  drawing,  German,  English  literature, 
V  of  civilization.  Second  term. — Constitution  of  the  United  States, 
»ering,  (Rankine,)  descriptive  geometry,  (Watson,)  drawing,  men- 
d  moral  ]>liilosoi)hy,  international  law.  Third  term. — ^Political 
ny,  engineering,  (Rankine,)  drawing,  mental  and  moral  philoso- 
aternational  law. 

TRSE  IN   ISIECHANICAL  ENGINEERING. — ^THE  THIRD  YEAR   haS   the 

course  of  study  as  the  third  ye^r  in  civil  engineering. — Fourth 
— First  term'. — Geology,  (Dana,)  practical  astronomy,  applied 
nics,  (Rankine,)  descriptive  geometry,  (W^atson,)  drawing,  Ger- 
iJuglisli  literature,  history  of  civilization.  Second  term. — Constitu- 
r  tiie  United  States,  building  materials,  hand-machinery,  (Ban- 

descriptive  geometiy,  (Watson,)  drawing,  mental  and  moral 
ophy,  international  law.  Third  term. — Political  economy,  steam- 
js,  (Rankine,)  drawing,  menial  and  moral  philosophy,  intema- 
law. 

►eriments  hnvo,  been  made  on  the  farm  to  test  the  comi)arative 
of  cooked  and  uncooked  food  for  feeding  swine,  and  of  several 
of  si>erial  manures  for  the  growth  of  crops.    Sixty-one  varieties 

potato  have  been  cultivated  under  diflerent  treatment  of  ma- 
j,  cutting  and  planting,  and  the  results  ascertained.  There  have 
frown  on  tlie  farm  the  present  year,  40  tons  of  hay,  5  tons  of  fod- 
acres  of  coni-fodder,  627  bushels  of  potiitoes,  90  of  barley,  128  of 
;h  tuniips,  100  of  rutabaga,  83  of  mangel-wurzel,  a  few  bushels  of 
and  carrots,  oO  tons  of  Hubbard  and  turban  squashes,  besides 
3es  and  various  summer  vegetables  furnished  for  the  boarding- 
j  of  the  college.  Forty  sheep  and  eleven  head  of  cattle  have  been 
md  1,700  i)ounds  of  pork  made  during  the  year, 
labor  system  has  been  adopted,  each  student  being  requirA  to 
not  exceeding  three  hours  a  day  for  five  days  in  the  week,  for 
he  is  paid  according  to  his  faithfulness  and  industry,  the  maximum 
iing  .'{0  cents  for  three  hours.  Ten  acres  of  the  farm  have  been 
[ghly  underdraincd  by  the  students,  under  the  direction  of  the 
sors,  with  parallel  <lniins  40  feet  apart.    The  farm  superintendent 

tudenls,  whou  assistiiitj  in  the  labors  of  tbo  fann,]iavo  workwl  with  diligence 

•crfuliK'o;.    Tln»ir  deportment  baa  been  uniformly  respectful  and  kind.    Their 

in  i\w  work  assijjncd  them  and  the  faithful  and  zealous  manner  ifi  which  their 

ive  Ix^en  performed  liave  rendered  the  oversight  of  their  labor  a  real  ple£ksare. 

whole  number  of  students  in  attendance  during  the  college  year, 
;  in  AugiLSt,  1*871,  was  42. 

finances  of  Maryland  Agricultural  College,  at  Hyattsville,  Eev. 
I  Begester,  D.  D.,  president,  are  in  a  sound  and  healthy  condition. 


o 
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Ill  1800  llie  coUcicc  WAS  cinbaiTHssod  with  a  debtor  80,000,  but  suclilm 
been  its  suettcss  siiico  that  lime  tliafc  all  tbis  debt  has  beeu  liquidatei 
and  87,.'>(30.7;i  have  beeu  received  and  expended  iu  erecting  additional 
buildin'>'s,  re])ainni^  the  college,  fenein<i'  the  farm,  &c.,  making  auoatlay 
of  8lo,b()l).7:>,  besides  tbe  oidinary  college  expenses,  "which  have  been 
])roui])ly  i)aid  as  they  became  {hu\  The  total  value  of  the  college  fond 
is  8201  ,*0(H).  The  nnniber  of  si  udtMits  has  been  nearly  doubleil  dming  the 
Jast  1  wo  years,  and  th(^  javscnt  sc'ssion  indicates  still  p:reator  ])rosperity. 
They  rect'ive  re,iodar  lessons  in  the  theory  and  practice  of  <'igricaltnn 
and  in  military  tacticts,  in  addition  to  the  regnhir  course  of  study  tftugbt 
in  tlii^  coll(*jL;'(^ 

Tlie  faculty  remains  the  same  as  last  year,  with  the  exccptioii  of 
Douglas  AVilliams,  who  has  beeu  elected  professor  of  the  natural  sciences, 
including  chemistiy  and  its  api>lications,  geology,  botany,  and  miner 
alogj',  and  X.  B.  AV^orthiiigtou,  A.  M.,  professor  of  agriculture,  liorticnl- 
ture,  pomology,  &c. 

The  college  tVirni  of  -83  acres  is  under  tolerably  good  cultivation.  A 
])art  is  devot(Ml  to  woodland,  and  tin*,  remainder,  excei)tiiig  the  garden, 
is  divided  into  seven  lieldsof  cojivenient  size  for  tillage  and  pasture,  all 
of  which  are  inclosed  with  new  -and  substjintial  fences.  The  Groi»of 
the  farm  this  year  were  greatly  dhninished  in  consequence  of  severe 
drouglit.  Twenty  tons  of  hay,  VMj  bushels  of  oats,  and  750  bushels  of 
corn  were  raised.  A  herd  of  good  cows  furnished  an  ample  supply  of 
milk,  and  a  consiilerable  part  of  the  butter  used  by  tlie  college.  '-T^i^f^ 
one  hogs  were  raised,  v^hich,  alter  they  were  slaughtered,  weighed  5,472 
pounds,  luid  cost  l-*:\  cents  ])er  ])i)und."  This  smaU  cost  of  production  is 
largely  owing  to  carefully  ut  Llizuig  tke  waste  from  the  kitchen  and  gaiden 
of  the  fann.  Thc^  extensive  and  varied  products  of  the  garden  and 
orchard  are  more  than  suflicic^nt  to  n'leet  the  demands  of  the  large  college 
family.  In  consecjueuce  of  this  supply  the  ollicers  of  the  college  have 
been  able  to  reduce  the  board  of  students  considerably  below  the  usual 
rate. 

In  speaking  i>f  the  dcportmi;ut  oL'  the  students  the  president  says: 

It  ^ivcH  ]iio  ^rcat.  plcasimi  toslnlr  tliat  ihtr  deport iiioiit  of  the  students  for  Idndly 
iutorcoursc  aiiu>ii<^  tliiiinsolvt's.  i-c.>i)irti'ul  aiul  tlrlV'iviitiiil  ro<rard  for  tliose  inanthOEitj 
over  them,  uml  clircri'nl  L-ouii>li.-iiK:c  \\  itli  t]iu  lulisui' tlic<'olU\i;c  is.sui'h  as  to  command 
my  highest  tuimiratiou. 

The  expenses  for  tuition,  matriculation  Jee,  board,  lights,  fuel)  washing^ 
room-rent,  use  of  furniture,  text-books,  &e.,  for  the  Bcholastic  yeaTjia* 
8-ao.  Students  ap:)ointed  by  thi\  State  receive  a  deduction  of  tuitWD 
ana  use  of  books,  amounting  to  87o.  Number  of  students  during  the 
scholastic  year  ending  in  tluue,  1871,  is  LjG. 

31ASSACnUSETTS. 

The  ^lassachii.set  ts  A|;;ricuUural  College,  at  Amherst,  William  S. Clark, 
Ph.  D.,  i)resident,  has  been  in  operation  about  four  years,  during  whidi 
the  number  ol'  students  has  been  (-onstantly  increasing,  and  the  facilities 
tor  instruction  enlarging,  in  LSOS  there  were  t)!2  students  in  the  college; 
during  the  present  year  ihi-re  luive  been  1G(>,  liT  of  whom  have  completed 
the  four  years'  I'ourse  and  re<eived  dii)lomas.  The  legislature,  at  its 
hist  session,  (1871,)  ai)propriated  ;5<5(),000  to  the  college  for  its  imme- 
diate wants,  and  $100,000  to  the  i)ermauent  fund,  in  tho  care  of  the 
State,  making  the  amount  i?.'>C>(),000.  This,  at  G  i)er  cent.,  affords  SB 
inconu*  of  ><21,000,  two-thirds  of  which  are  received  by  this  colfegei 
and  om^thiicl  by  the  Institute  of  Technology'.  The  Hills  fund  of  $10,0* 
given  for  the  support  of  the  botanic  garden,  yields  at  present  on  incoBie 
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*  $500^  wbieb,  bein;;?  added  to  the  $14,000  frointbe  iKjrmaueiit  fund, 
akes  the  total  iucoinc  of  tbe  college  from  tbcse  sources  $14,500.  The  real 

ate  of  tbe  college,  consisting  of  college  buildings,  conservatories,  board- 
i^-liouses,  farm,  farm-buildiugs,  and  a  quaiTy,  is  valued  at  $201,000; 

)  stock  on  tbe  farm  at  $9,255;  vehicles  and  implements  at  $2,771. 
oe  credits  of  tbe  farm  diiriug  the  year  are  $11,110.40,  and  the  debits, 
10,378.38.  The  State  has  appropriated,  at  diflerent  times,  for  tlie 
encfit  of  the  college,  $430,000,  and  this  sum  has  been  increased  from 
ther  sources  to  $530,000.  ]Miss  Mary  Kobinsou,  of  Mediield,  during  the 
resent  year,  left  a  bequest  of  $2,000  for  the  purpose  of  establishing 
scbolarshix),  and  several  other  persons  have  given  smaller  sums. 

The  Durfee  ])laut-houso  contains  about  1,000  species  and  varieties  of 
lants,  and  the  nursery  a  large  number  of  fruit,  flowering,  and  forest- 
r«es  and  shrubs  raised  from  seed  or  by  budding.  About  100  species  of 
3dder-plants  have  been  grown  for  experiment.  One  huncfred  and 
wenty-five  tons  of  hay  have  been  cut  on  133  acres,  the  cvojt  having 
teen  diminished  at  least  one-third  by  drought.  A  considerable  i)Ortion 
Iso  of  the  mowing-land  is  run  out  and  infested  with  ox-eye  daisy,  yellow 
ock,  Canada  thistle,  and  wild  carrot.  Forty-four  thorough-bred  cattle 
re  kept  on  the  faim,  including  Short-horii,  Ayrshire,  Jersey,  Devon, 
Mttany,  Swiss,  and  Dutch  or  Ilolstein.  Five  acres  of  the  college 
irm  have  been  cultivated  with  beets  from  imi)orted  seed  of  French 
German  varieties.    The  juice  is  found  to  be  rich  in  saccharine 

.tier.  Professor  Goessmann,  the  college  chemist,  obtained  from  tlie 
uce  of  the  best  Imperial  and  Electoral  varieties  over  8  per  cent,  of 
rystallized  sugar  Avith  machinery  not  of  the  best  quality.  Sugar  has 
een  manufactured  into  all  the  desirable  forms,  as  white  coftee,  gi-anu- 

ed,  and  loaf,  of  the  finest  quality.  Samples  of  brown  sugar  sent  to 
»oston  and  Xew-York  were  pronounced  of  superior  grade.  With  skillful 
[dtivation  one  ton  of  sugar  per  acre  may  be  obtained  on  the  good  til- 

:e  lands  of  Massachusetts.  It  is  the  opinion  of  Professor  Goessmann 
the  production  of  beet-sugar  may  be  made  a  i)rofitable  industry 
1  jolassachusetts,  with  as  good  results  as  in  Friuice  or  Germany. 
The  Massachusetts  Institute  of  Technology,  at  Boston,  John  D.  Euu- 
le.  Ph.  JJ.,  LL.  D.,  i)resident,  has  been  open  for  the  reception  of 
txidents  about  six  years.  The  number  of  professors,  assistant  profes- 
ors,  and  instructors  is  34,  and  the  number  of  students  2G4.     This 

stitution  oilers  great  and  constantly  increasing  facilities  for  a  thorough 

ication  in  seven  distinct  courses  of  scientific  and  professional  study. 

iring  the  first  two  years  the  course  is  the  same  for  all  regular  students, 
ut  at  the^beginning  of  the  third  year  the  student  may  take  any  one  of 
lie  following  courses :  Civil,  mechanical,  or  mining  engineering,  archi- 
Bcture,  chemistry,  science  and  literature,  or  natural  historj-;  each  lead- 
ig  to  the  degree  of  bachelor  of  science  in  that  course. 
All  the  departments   have  been  recently  strengthened  by  a  large 

rease  in  the  teaching  force,  and  in  facilities  for  making  the  teaching 
ractical.  A  new  course  in  natural  liistory  has  been  x)repared,  and  iu- 
alnable  aid  rendered  by  the  Boston  Society  of  Natural  History,  in 
peniug  its  extensive  and  systematically  arranged  collections  and  library 
»  the  use  of  the  students  of  the  Institute.  This  wise  and  generous 
)-operation  of  the  two  institutions  enables  them  at  once  to  otler  students 
I  this  department  unsuri)assed  facilities.  A  labomtory  of  practical 
lining  and  metallurgy  has  also  been  established.  This  enables  the 
;udent  to  treat  the  various  ores  in  quantity,  instead  of  confining  him,  as 
;  nsaal,  to  assays  of  small  amount.  The  mining  laboratory-  already  con- 
dns,  in  successful  operation,  the  most  ai>prove4l  ore-dressing  and  mill 
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riachiueiy  for  tretitmor.t  of  gold  aiul  silver  ores  now  in  use  in  Califona 
and  Kevada,  consisting  of  a  live-stamp  battery,  an  amalgamating-pan,a 
separator,  and  a  concentrator,  complete  in  every  respect,  and  capable 
of  treating  a  half  a  ton  of  ore  a  day.  There  will  be  added  during  tiie 
coming  vacation  an  on^-cnisher,  n  dry  pulverizer,  a  Lj^draulic  jigger,  a 
lluttinger  shaking- table,  and  all  other  appliances  necessary  for  tiie 
treatment  of  every  kind  of  ore.  Tlie  machineiy  is  driven  by  a  steam- 
engine  of  about  fifteen  horse-power. 

Tbe  metallurgical  laboratory  at  present  contains  a  reverberatoiy 
roasting-furnace,  capable  of  roasting  50  to  75  pounds  at  a  charge; 
crucible  furnaces,  assaying  fiunaces,  a  kettle,  a  blacksmith's  forge, a 
Griffin's  gas  furnace,  a  screw-press,  arid  a  motor.  The  central  portion 
of  the  floor  of  this  laboratory  will  l3c  removed,  to  gain  about  5J  feet  U 
additional  height  for  the  erection  of  reverberatory  and  blast  smelting- 
fumaces,  capat)lo  of  working  400])ouuds  of  ore  per  day,  and  a  cnpeUing 
furnace  suflicient  for  working  50  i)ouuds  of  lead  at  once.  To  these  will 
be  added  retort  and  smaller  furnaces  for  various  uses.  Both  of  these 
laboratories  wiU  bo  completed  ami  ready  for  use  by  October,  1872. 

The  various  processes  of  ore-dressing,  smelting,  &c.,  are  canJed  on 
and  studied  cxi)erimentally  by  tbe  students,  under  the  iuimcdiato  snper- 
vision  of  an  instructor,  a  sullicient  quantity  of  ore  being  assigned  to 
each  student  for  his  own  work.  The  institute  has  now  on  hand  aboat 
11  tons  of  gold  and  silver  ores,  rei>resenting  over  seventy  different  mines 
in  Colorado  and  Utah,  vrhicli  wore  collected  by  the  institute  party  of 
professors  and  students  during  their  recent  trip  to  these  Territories  in 
the  summer  of  the  i)resent  y<'ar,  (1871,)  and  aflditions  will  be  receiTed 
from  time  to  time,  as  the  wants  (»f  the  labomtory  require  it.  To  further 
aid  the  students  in  their  studies,  and  to  familiarize  them  with  the  prac- 
tical details  of  work,  they  iirc  requiiod  to  make  occasional  visits  rf in- 
spection to  machine  shops,  cnginc^^,  mills,  mines,  furnaces,  and  chemical 
works,  and  to  important  bniklin^is  and  engineering  constructions  within 
convenient  reach  of  the  institni<\  During  the  present  and  the  pastyear 
more  than  thirty  ]>laccs  of  this  kind  in  Loston,  Cambridge,  Lowell, 
Lawrence,  Kashua,  rrovidence,  and  otJser  towns  have  been  often  visltedi 
Professors  and  Tstudeuts  are  allov.rd  the  i'uU  use  of  the  l>oston  PaUio 
Library-,  which  contains  l.*O0,(M)()  volumes. 

The  institute  rci^eives  an  aiinual  income  of  §l,L*3li  from  the  national 
endowment  fund,  derived  fn^m  the  sale  of  the  hmd-serip.  The  rogolar 
tuition  is  $150  i)er  year,  6100  being  icipiired  at  the  beginning  and  $50 
at  the  middle  of  the  sdiool  jcar.  Tor  one-hnlf  or  any  less  fraetioiiof 
the  school  year  thr  luitifn  is  >«10u.  "  • 

.MlCillCiAN. 

The  estate  Agriculiunil    Collr;::e.  at  Lansing,  T.  C-.  Abbot,  LLD., 


up    .. „.., 

and  can  iiccoinmodate  7.)  iu  rlcniontary  chemistry.  Kooms  are  provider 
I'or  tin.'  use  of  .students  v,  ho  ^\  ish  to  make  researches  in  higher  chemistiy^ 
The  whole  nunilxu-of  stndents  lV)i-  tht^  college  year  ending  iu  ICovember, 
IttTJ,  is  111,  being  an  incjeas'i  of  L-  over  the  previous  year.  Of  this 
Jiiunl)er,  1  is  a  resilient  graduate,  1  -  are  seniors,  9  juniors,  1*6  sophomorafi) 
81  freslimen,  1  si^eciials,  and  8  ladies.  There  are  now  seven  professon 
and  one  assistant  i)ruressor,  besides  a  foreman  of  thefarm,  with  anasaiBt- 
ant,  and  a  foreman  of  the  gardens.  The  junior  class  work  the  entin 
5  ear  under  the  direction  of  the  professor  of  horticulture.    The  BO^ 
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lores  spend  the  year  under  the  direction  of  the  professor  of  agriculture. 
!he  other  classes  alternate  between  the  garden  and  farm.  The  lowest 
ates  for  labor  do  not  exceed  2  or  3  cents  per  hour^  if  the  student  fails 
0  render  more  valuable  service.  The  highest  price  usually  paid  is  7J 
ents  i>er  hoiu*,  but  this  year  12J  cents  have  been  paid  for  work  on  Sat" 
iidays,  if  applied  for  by  fhe  foreman.  Botany,  chemistry,  and  animal 
>hy8iolog>'  are  studied  from  one  to  two  years  each.  Entomology  is  illus- 
rated  by  a  valuable  collection  of  native  and  exotic  insects,  and  special 
attention  is  given  to  the  study  of  species  injurious  to  vegetation,  and  to 
ihe  best  modes  of  checking  their  ravages. 

Several  carefully  conducted  experiments  have  been  made  on  theexper- 
mental  farm  in  respect  to  the  different  monies  and  times  of  applying 
nanurcs  to  crops,  as  by  plowing  in,  spreading  after  plowing,  applying 
in  the  spring  or  fall,  w  ith  the  results  attending  each ;  also,  with  differ- 
ent kinds  of  speciar  manures  or  fertilizers,  and  the  quantities  of  grain 
produced  from  each ;  with  thirty-two  popular  varieties  of  the"  tomato, 
the  number,  weight,  and  marketable  qualities  of  each  Tjeing  noted  in 
tabulated  form  ;  and  in  fattening  pure-bred  pigs  of  the  Essex,  Suffolk, 
md  Berkshire  breeds,  and  grades  of  natives,  showing  the  different  fat- 
tening qualities  of  each  breed,  the  quantity  of  meal  usually  necessary 
X)  produce  a  pound  of  pork,  and  the  effect  of  the  same  quantity  on 
rounger  and  older  animals. 

A  part  of  the  laud  granted  by  Congrevss  has  been  sold,  amounting  to 

2,4^1.    It  is  estimated  that  the  fund  of  the  college,  when  all  the  land 

disposed  of,  will  amount  to  about  $707,000. 

MINNESOTA. 

The  College  of  -tVgiiculture  and  the  Mechanic  Arts  of  the  University 
>f  Minnesota,  at  jVlinneapolis,  'William  W.  Eolwell,  A.  M.,  president, 
received  from  the  National  Government  04,119  acres  of  laud,  which  has 
)een  located  in  its  own  State.  The  number  of  acres  to  which  it  was 
jntitled  by  the  act  of  Congress  of  JiUy  2, 1802,  was  120,000,  but  in  con- 
lequencc  of  selecting  lands  above  the  minimum  Goveniment  price  it 
vas  reduced  to  the  sums  uiuned  above.  Twenty-two  thousand  three  hun- 
Ired  and  ninety-four  acres  of  this  land  have  been  sold  for  8128.205.74, 
tf  which  sum  $8,500  have  been  pai<l  for  the  experimental  farm',  which 
:outaius  113  acres.  The  remainder  of  the  money,  8110,765.74,  consti- 
;utes  a  permanent  fiuid,  from  which  an  annual  revenue  of  87,557.27  is 
lerivod  for  the  snpport  oi*  the  college.  For  the  i)aymeut  of  the  expenses 
)f  the  other  departments  of  the  university  the  regents  rely  chiefly  upon 
:he  sales  ot*  timber  from  lands  which  have  been  appropriated  by  the 
State  to  the  univei'sity  as  distinct  from  the  national  grant.  The  71,725 
icres  of  laud  now  remaining  unsold  are  increasing  in  value,  and  will 

t  be  disposed  of  until  such  a  price  can  be  obtained  as  will  afford  the 
x)llegc  an  ami»le  fund  for  carrying  out  the  plan  of  oi)erations  contem- 
iliited  by  the  iS'ational  Government  and  the  State. 

In  June,  1870,  the  board  of  regents  adopted  apian  of  re-organization, 
vhich  involves  in  its  ultimate  scope  a  graded  connection  between  all  the 
mblic  educational  institutions  in  the  State,  ascending  from  the  com- 
aon  school  to  the  university-  Under  this  plan  the  regents  have  as  yet 
»nly  orgiinized — 1.  The  Latin  school;  2.  The  collegiate  d(»partment; 
;.  The  College  of  Science,  Literjiture,  and  the  Arts;  4.  The  College  of 
igriculture  and  the.  Mechanic  Arts.  For  the  last  named  a  course  of 
ippropriate  studies  and  exercises  has  been  prescribed.  The  experi- 
oental  farm  has  been  provided  with  a  sufficient  supply  of  stock  and 
mplcmeuts,  and  a  convenient  barn  has  been  built  during  the  year.    A 
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departiueuf;  of  this  college  is  devotied  to  the  mechanic  arts,  as  required 
by  law,  and  a  professor  has  been  enijiloyed  in  it.  The  faculty  of  the 
luiiversity  consists  of  the  president,  seven  professors,  and  two  assistants. 

The  chief  Avant  of  the  university  is  an  enlargement  of  the  present 
building.  The  (rlass-rooms  arc  overcrowded,  and  the  demajid  for  lodg- 
ings for  students  oxeceds  tbe  supply.  The  receii>ts  of  the  university  for 
the  present  year,  ijiclnding  $11,880.74  in  the  treasui-y  at  its  commence- 
ment, amount  to  J!<L*S,875.01,  and  the  current  cxjieiises  were  $22,500. 
Congress,  on  llie  8th  day  of  July,  1870,  miule  si  gi'ant  of  seventy-two 
sections  of  land,  to  be  located  by  the  governor  of  the  iState,  for  the  beu- 
etit  of  the  university. 

The  number  of  students  during  the  year  ending  December  1, 1870, 
was  301.  Of  these,  53  males  and  213  females  were  in  the  scientific 
department,  and  Gl  males  and  21  females  in  the  classical  department 
Xinety-ono  of  the  sNulents  in  the  university  were  ladies. 

:\nssissirrT. 

This  State  accepted  the  congressional  grant  of  land-scrip,  October 
30,  18GC,  and  received  210,000  acres.  IJy  an  act  of  the  legislatnze 
in  1871,  two-lii'ths  (84,000  acres)  of  this  land  wei^  given  to  the  TJniTer- 
sity  of  Mississippi,  and  the  remaining  three-fifths  (120,000  acres)  to  the 
Alcorn  University,  for  the  purpose  of  establishing  an  Industrial  college 
in  each  of  those  institutions. 

The  University  of  Mississippi,  Rev.  John  X.  Waddel,  D.  D.,  chanod- 
lor,  is  located  at  Oxford,  in  La  Fayette  County.  The  board  of  trustees 
of  the  university,  in  .lune,  1871,  directed  that  the  congressional  land 
8cri]>  should  be*  sold  by  the  governor  of  the  State  and  invested  in  State 
bonds.  A  committee  was  appointed  to  take  into  consideration  the  best 
way  of  expending  the  income  of  the  funds.  At  a  subsequent  meeting  a 
report  was  made  by  the  committee,  and  adopted  by  the  board  of  trustees, 
recommending  the  organization  of  a  college  of  agricidture  and  the 
mechanic  arts  in  connection  with  the  university,  as  soon  asthefonds 
could  be  rendered  available,  the  establishment  of  professorships  in 
agricultural  chemistry,  botany,  and  zoology,  practiciil  agricultmrey  civfl 
engineering,  technology,  and  the  mechanic  arts,  and  the  appointment  of 
the  superintendent  of  the  farm. 

ISIr.  E.  W.  llilgard  has  been  iippoint<?d  professor  of  experimental  and 

agricultural  (ihemistiy,  and  is  now  delivering,  (Decemlwr  1871,)  doling 

the  current  session  of  the  luiivca'sity,  a  course  of  lectiu'es  on  agricnl- 

tural  and  technical  chemistry,  which  are  att(»nded  by  the  stadents 

from  other  regular  courses  in  the  university  as  a  collateral  stndj, 

since  no  students  in  agriculture  and  the  mechanic  arts  can,  at  present, 

be  received.    It  is  hoped,  lu)wever,  that  beibre  the  next  scholastic  year 

everything  will  b(».  in  readiness  to  ])ut  the  college  into  full  operation.   A 

*^iin  of  20  acres  Avill  be  ]n'ovided  and  uschI  to  iHustrato  the  teachings  of 

he  professors  i)ra<*.l:ically,and  on  which  the  students  will  be  cncouragei 

0  labor,  but  no  compulsory  requirement  will  be  made.    Stadents  from 

he  State  Avill  be  admitted  free  of  tuition. 

Nothing  has  been  learned  in  regard  to  Alcorn  University,  except  that 
'^  has  been  located  near  the  village  of  liodney,  Jefferson  County,  in 
'onnection  with  ()al\landrollege,wIii<'li  lias'  been  jmrchased  for  thc'sniD 
,„'s;jo,ooo. 

'J'he.  AgricuUnval  and  ^Mechanical  (College  of  Missouri,  Daniel  llewli 

»•  !>.,  pn'sideut,  was  located  at  Columbia,  May  3, 1870.    It  is  a  de- 

...r*^n-Mi^  o    ti-  ^JuT-ersity  of  ^lissouri,  and  under  the  immediate  care 
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f  Professor  G.  C.  Swallow,  but  will  occupy  anotber  building  wbicb  the 
orators  are  now  erecting.    This  edifice  will  contain  extensive  laborato- 
\  for  chemistry,  physics,  and  mechanics,  lecture-rooms,  and  extensive 
in       of  rocks,  minerals,  soils,  and  objects  of  natural  history.    The 
}(i      yv  of  agriculture  was  elected  in  September,  1870,  and  the  first 
lormed  on  the  17th  of  the  same  month.    The  number  of  students 
[oe  class  of  the  first  collegiate  year  ending  in  June,  1871,  was  20,  and 
•o        e  entered  the  second  or  freshman  class  for  the  next  year.    The 
lents  recite  in  the  university  in  the  branches  of  the  agri«ultui"al 
X    rse,  under  the  instruction  of  the  professor  of  agriculture  and  the 
It    r  professors,  and  are  admitted  to  all  their  lectures  and  to  the  libra- 
y.    Congress  gave  330,000  acres  of  land  for  the  endowment  of  an  iudus- 
arial  college,  three-fourths  of  which,  247,500  acres,  the  legislature  appro- 
mated  for  the  Agricultural  and  Mechanical  College,  and  one-fourth, 
12,500  acres,  for  the  School  of  Mines  and  Metallurgy,  located  at  Kolla, 
vhich  is  also  a  department  of  the  University.    None  of  this  land  has 
)een  sold,  and  the  college  has  been  obliged  to  depend,  thus  far,  npon 
lie  income  derived  from  the  rent  of  the  congressional  land-grant  and 
he  liberality  of  private  parties  to  defray  the  expenses  incurred  in  con- 
locting  it.     The  university  has  seven  professors  and  five  teachers. 
Phe  library  conUiins  4,000  volumes,  and  the  cabinet  of  minerals  500,000 
pecimens,  to  which  the  students  of  all  the  departments  are  admitted. 
It  is  the  design  of  this  college  to  give  its  students  such -an  education 
,8  will  tit  them  for  intellectual  And  manual  labor,  that  they  may  thus  be 
prepared  to  honor  labor  and  utilize  and  dignify  learning.    Several  stu- 
ents  are  now  paying  all  their  college  expenses  by  labor.    There  are 
liree  courses  of  study :  An  agricultural  course  of  three  years,  a  resident 
laate  course  of  one  year,  and  a  horticultural  course  of  one  year,  the 
ter  designed  for  young  men  and  young  women  who  wish  to  tit  them- 
ves  for  the  highest  success  in  the  culture  of  fruit  and  flowers,  and  in 

ornamentation  of  lawns  and  pleasure-grounds. 
•jihe  agricultural  course  embraces  horticultural  botany,  vegetable 
bemistry,  essays  on  pruning,  transplanting,  and  propagation;  meteor- 
logy,  climatology,  soils,  tillage,  draining,  kitchen  garden,  ho^beds;  ex- 
feriments  in  producing  new  varieties  of  plants,  natural  history,  botany, 
leometry,  English  literature,  rhetoric;  experimental  culture  of  fruits, 
Batomy  and  physiology  of  domestic  animals,  animal  chemistry,  trigo- 
lometrj',  physics  and  chemistry,  with  laboratory  practice ;  essays  on 
»lants,'agiicultural  chemistry,  fertilizers,  entomology,  water-supplies, 
rchards,  nurseries,  vineyards;  essa.^s  on  soils  and  fertilizers,  human 
natomy  and  physiology,  forestry,  influence  of  trees  on  climate  and  soil, 
xperimental  culture  of  forest-trees,  agricultural  architecture,  farm 
loildiugs,  veterinary  surgery  and  medicine;  essays  on  forestry,  mechan- 
}s,  mental  philosophy,  mineralogy,  landscape  gardening,  botanic 
arden,  •greenhouses,  propagation  and  culture  of  ornamental  phints; 
ssays  on  landscape  gardening,  geology,  and  paleontology.  Latin, 
rerman,  French,  analytical  geometry,  calculus,  evidences  of  Christianity, 
nd  natural  theology  are  optional.  The  resident-graduate  course  em- 
races  a  few  additional  studies. 

The  farm  has  been  in  possession  of  the  college  only  about  a  year, 
uring  which  time  the  buildings  which  were  npon  it  have  been  repaired, 
nd  new  ones  built,  ponds  and  cisterns  made,  stumps  removed,  and 
rounds  in  general  put  in  condition  to  commence  experimental  cultiva- 
ion  at  an  early  date.  A  few  domestic  animals  of  good  quality  have 
een  purchased,  and  a  good  assortment  of  agricultural  implements  col- 
scted.  Two  vineyards  have  been  planted,  containing  several  thousand 
21  A 
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vines  iu  each,  and  an  experimental  vineyard  containing  three  huBdred 
vines  and  over  fifty  varieties. 

The  apical  tural  and  mechanical  college  farm  and  buildings  are  valued 
at  $60,000 ;  the  university  buildings  at  $170,000 ;  and  the  apparatus  and 
library  at  830,000. 

NEBBASEA. 

The  University  of  Nebraska,  at  Lincoln,  was  opened  for  the  receptioB 
of  students  on  the  7thof  September,  1871.  The  different  colleges  of  this 
university  wore  named  in  the  report  of  the  Department  for  1870.  Three 
courses  of  study,  each  occupying  four  years,  have  so  far  been  adopted: 
a  classical  course,  a  scientific  course,  and  a  select  course.  The  faicuitv 
consists  of  Allen  R.  Benton,  LL.  D.,  chancellor,  and  professor  of  iotel- 
Icctual  and  uioral  science;  S.  II.  Manly,  A.  M.,  professor  of  ancient 
languages  and  literature;  O.  C.  Drake,  A.  M.,  professor  of  rhetoric  and 
English  literature ;  Samuel  Aughey,  A.  M.,  professor  of  chemistry  aod 
natural  sciences ;  George  E.  Church,  A.  M.,  principal  of  the  Latin  school 
The  chair  of  mathematics  has  not  yet  been  filled,  but  a  professor  will  be 
elected  at  an  early  date.  Other  professors  will  be  [)rovided  as  soon  as 
the  wants  of  the  university  require  it.  The  agricultural  college  of  the 
university  has  not  yet  been  opened,  but  it  will  be  as  soon  as  is  practi- 
cable, probably  at  the  beginning  of  the  next  college  year. 

The  university  has  received  two  grants  of  land-scrip  from  Congress}; 
one  of  90,000  acres,  under  the  act  of  July  2, 1802,  for  the  purpose  of  en- 
dowing a  college  for  the  benefit  of  agriculture  and  the  mechanic  arta; 
and  another,  of  44,800  acres,  by  an  act  of  Congress,  approved  April  19, 
1804,  for  the  use  and  support  of  a  State  university.  The  sum  of  these 
grants  is  134,800  acres.  The  university  building-  is  a  fine  edifice,  one 
hundred  and  sixty-five  feet  in  length,  and  contains  forty-eight  rooms, 
all  of  which  are  designed  for  [mrposes  of  instruction.  The  board  of 
regents  have  made  liberal  appropriations  for  the  purchase  of  phiJoso- 
])hical  and  chemical  ap])aratus,  library,  maps,  and  charts^and  for  the 
arrangement  of  the  c^ibinet  and  museum.  The  university  groouds  em- 
brace twelve  acres.  The  buildings  are  valued  at  $152,000,  and  the 
apparatus  audttbrary  at  87,000. 

Thfi  schola(rti«.^aivisilivid04  iuto  three  terms,  with  three  vacationSi 
The.  first  ti^^^^i^eomfDl^n^iit^s^Qn  the  fiist  Thursday  in  September ;  tiie 
seCj^odiBb  the  first-Thu^ggtey  in  January ;  and  the  third  on  the  first 
TKuredayin  Apnl^^|||Hdd^Jty  lias  no  dormitory  system,  but  board 
is  provi<le(^|gA|PiiHiR^reasonable  rate.  It  may  now  be  obtained 
at  fctur  itqPPRRars  per  week,  and  by  renting  a  room  and  taking  meids 

'  jCgjiiJished  £ot  about  three  dollars  and  fifty  cents. 


out,  It  a 
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TSt^x'diVii  accepted  ii)(t  congressloniU  grant  for  the  establisl}meut  of 
agricultural  and  mechanical  colleges  February  13,  1867,  and  received 
I04HH>  acres  in  land,  which  has  been  located  within  the  limits  of  the 
^tate.  l^one  of  the  lami  has  yet  been  sold,  nor  has  any  industrial  col- 
ege  been  estiiblished,  but  it  is  expected  that  one  wiD  be  put  in  opera- 
ion  iu  a  year  or  two. 

^'EW  n^VHFSHIRE. 

i'M]  account  of  the  New  Hampsbii'c  College  of  Agricultnre  and  the 
xiechniic  Arts,  at  Ilanover,  Rev.  Asa  D.  Smith,  D.  D.,  LL.  D.,  pre* 
^ent,  was  given  in  the  report  of  the  Department  for  1870.  As  but  liltlfi 
nformifetion  has  been  received  from  the  institution  during  the  preMt 
7«n.r,  -vci  iirr  nrif»|)ir  *^iy  criyp  luy  ex^'^Tidcd  detail  of  its  progiess.    IthW 
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two  professors,  eight  instructors,  and  twelve  students  \uho  are  pursuing 
the  regular  course  of  study  in  agriculture  and  the  niechanic  arts.  The 
annual  income  derived  from  the  national  endowment  fund  is  $4,800. 

Xi£W  JBB8SY. 

The  steady  increase  in  the  number  of  professors  and  students  iu  the 
scientific  school  of  Rutgers  OoUege,  at  New  Brunswick,  Rev.  William 
H.  Canipbell,  D.  D.,  president,  has  rendered  it  necessaiy  to  provide 
additional  buildings.  The  trustees  are,  therefore,  now  erecting  a 
geological  hall,  a  fine  stone  building,  which  will  contain  rooms  for  a 
§;eoloeical  ^museum  for  recitations,  for  military  drill,  and  for  the  general 
use  of  the  scientific  and  agricultural  departments.  It  is  the  intention 
>f  the  trustees  to  complete  this  building  before  the  end  of  the  present 

ademical  year,  in  June,  1872.  There  are  ten  professors  connected 
nth  the  school.  The  number  of  students  for  the  academic  year  ending 
D  June,  1871,  is  sixtv-eight,  being  an  increase  of  twenty-two  over  the 

I  year.    Two  of  tnis  number  are  from  the  Empire  of  Japan.    The 
aool  has  a  permanent  fund  of  $116,000,  derived  from  the  land-scrip, 

has  received  iu  addition  $8,000  from  private  individuals.    The  an- 

II  I  revenue  derived  from  the  permanent  fun<l  is  $6,900. 

X  he  course  of  study  in  this  school  id  thorough,  aud  practical  agricul- 
ture is  made  a  specialty.  The  experimental  farm  cou tains  90  acres,  and 
8  under  the  care  of  the  professor  of  chemistry  aud  agriculture,  Dr. 
Jeorge  H.  Cook,  whose  extensive  knowledge  of  geology  aud  European 
arming  eminently  fit  him  for  such  a  position.  The  students  labor  regn- 
arly  on  this  land.  Twenty  acres  of  the  farm,  near  the  college  buildings^ 
ire  kept  in  grass,  or  used  for  garden,  soiling,  or  root  crops.  The  re- 
naiudor  is  to  be  kei)t  in  Indian  corn,  potatoes,  oats,  wheat,  clover,  and 
imothy ;  not  leaving  any  pasture,  woodland,  or  waste  ground.  The 
letails  of  kind  and  preparation  of  soil,  manuring,  modes  of  culture,  &c., 
ire  given  in  the  annual  report  for  1871.  There  are  on  the  farm  six 
sows  and  six  heifei's  of  the  Ayrshire  breed,  two  Durhams,  and  five 
natives.  A  tabulated  statement  is  given  of  the  average  daily  yield  ox 
milk  from  each  cow,  the  yield  per  month,  and  for  the  year. 

*  lOSW  YORK. 

The  national  laudgrant  which  was  given  by  the  State  of  New  York 
to  the  Oornell  University  at  Ithaca,  Andrew  D.  White,  LL.  D.,  presi* 
ient,  was  designed  especially  to  support  two  of  the  nine  colleges  of  the 
university,  namely,  the  College  of  Agriculture  and  the  College  of  the 
Uechanic  Arts.  The  university,  howevei*,  is  required  by  the  act  of 
ncon>oration  to  educate,  free  of  expense  for  instruction,  one  student 
rom  each  of  the  one  hundred  and  twenty-eight  assembly  districts  of 
he  State,  for  a  period  of  four  years,  in  any  of  the  colleges  whioh  be 
pay  choose  to  elect.  These  students  are  selected  by  competitive 
c^minatious  from  the  various  public  schools  and  academies  of  the 
)tate  of  New  York. 

The  trustees  are  making  speciiil  efforts  to  extend  the  operations  of 
be  Colleges  of  Agriculture  and  the  Mechanic  Arts,  and  the  income  trom 
he  sales  of  the  lauds  of  the  congressional  grant  will  be  applied  to 
liis  object  as  fast  as  they  are  sold.  A  large  building,  costing  $40,000, 
las  been  completed  during  the  current  year,  for  the  special  accommoda* 
ion  of  the  College  of  the  Mechanic  Arts.  It  is  bunt  of  stone,  and  is  * 
Lhe  gift  of  Mr.  Hiram  Sibley,  of  Rochester.  Another  edifice,  250  feet 
by  60  feet,  called  the  McGraw  building,  has  also  been  completed  dnring 
this  year,  and  is  to  be  occupied  by  the  museume  and  libraiy.    It  ig  built 
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at  au  expeubc  of  i^loO,000,  by  Mi*.  Johu  McGmw,  of  Ithaca,  and  ifi  com- 
posed of  dark-blue  stone,  with  di'essings  and  corners  of  Onondaga  gray 
limestone.  The  main  central  portion  of  the  building  comprises  one  hall, 
which  is  100  feet  long,  50  wide,  and  10  high.  There  is  also  another 
room  above  this  of  the  same  length  and  breadth,  but  30  feet  iu  height 
Miss  Jennie  McGraw,  of  Ithaca,  has  given  the  university  a  set  of  chime- 
bells,  nine  iu  number,  which  cost  several  thoimand  dollars.  Vainabk 
gifts  of  stock  have  been  made  by  Lewis  Moms,  escj.,  of  Fordham,  and 
Mr.  Allen  E.  Benham,  dii^ctor  of  the  college  farm.  There  are  8  pro- 
fessors and  20  students  in  the  College  of  Agricidturc,  1  professom 
and  20  students  in  the  College  of  the  Mechanic  Arts,  and  39  professors 
and  assistant  ]>rofessors  and  595  students  in  all  the  colleges  of  the  oni- 
versity.  An  the  university  increases  in  age,  the  classes  in  agricaituie 
are  becoming  larger  iu  proportion  to  those  iu  other  branches.  The 
farm  has  been  steadily  improved,  but  uo  experiments  have  been  made, 
;ind  no  special  system  of  labor  has  yet  been  adoptiMl.  Several  stadents 
work  on  the  farm  for  the  jiurpose  of  earning  money  to  defray  a  portion 
of  their  expenses;  several  garden-plats  have  been  let  out  to  others  to 
cultivate  on  shares,  and  a  prize  has  been  awarded  for  the  garden  that 
is  best  managed.  The  sum  paid  to  students  since  1868,  for  manual  and 
other  labor,  has  exceeded  $30,000.  The  gifts  to  the  university  during 
the  preseut  year,  iu  the  shape  of  buildings,  books,  apparatus,  and 
money,  have  amounted  to  about  8300^000.  The  university  has  sold 
K55,000  of  the  990,000  acres  of  land-scrip,  received  from  Congress,  for 
$428J350.  The  total  amouut  of  the  university  fund,  exclusive  of  land 
ujisold,  is  $1,101,998.  The  annual  revenue  derived  from  this  fund  is 
$64,917 ;  the  value  of  the  university  buildings,  $500,000,  and  of  the 
libraiy  and  apparatus,  $150,000. 

KORTH  CAROLINA. 

Korth  Carolina  accepted  the  congressional  grant  February  24, 1866, 
and  received  270,000  acres  in  scrip.  By  an  act  of  tJie  general  assemblf 
of  the  State,  approved  February  11, 1867,  the  scrip  was  transferred  to 
the  trustees  of  the  University  of  ^orth  Carolina,  at  Chapel  Hill,  who^ 
in  the  language  of  the  act,  were —  • 

Instructed  to  dispose  of  the  same  as  tbcy  may  think  best,  wid  with  tho  proceeds  tu 
(.'btabhsh,  iu  addition  to  tho  conrso  of  instruction  prescribed  in  tho  remilar  corrioolnu 
of  tho  onivcrsity,  t^vo  professorships,  in  which  the  leading  object  shall  bo,  witboat  Or 
eluding  other  scion  title  and  classical  studies  and  including  military  tactics^  to  (eieb 
buch  branches  of  loai*iiin<;;  as  oio  related  to  apiculture  and  the  mechanic  arts,  in  Bseb 
manner  as  tho  geuorul  assembly  may  prescribo,  in  order  to  promote  the  liberal  nod 
practical  education  of  tho  industrial  classes  iu  tho  several  pursuits  and  professioiu  in 
life. 

The  act  also  provitles  that — 

It  shall  bo  tho  privilege  of  the  county  coiut  iu  each  county  of  tho  Siato  forever  tc 
(jclect  annually  one  native  of  tho  State,  resident  in  said  county,  of  good  moral  cbaiv 
ter  and  capacity  for  usefulucss,  without  Iho  requisite  means  to  defray  tho  necesBaiT 
''Xjienses  of  cducatiou;  who  shall  be  admitted  to  any  class  iu  the  university  for  whid 
ho  may  bo  prepiired,  true  from  all  charge  for  tuition  and  room-ix-'ut,  so  that  eachcoontj 
may  always  huN  o  one  represenlativo  at  the  institution. 

In  the  wiuter  of  1SG7  and  1SG8  the  trustees  sold  the  scrip  for  8135,0iWj 
and  at  the  time  of  tlio  sale  received  the  sum  of  810,000  or  812,000  id 
cajsh,  which  was  used  lor  purposes  connected  with  the  uuiversity. 
Uuder  the  constitution  of  the  State,  adopted  in  1868,  a  new  board  d 
trustees  was  elected,  and  iu  July,  1861),  they  receiveil  the  balanceof  tbfi 
money  for  which  the  laud-scrip  had  been  sold.  During  the  winter^ 
tho  loUowiug  year  they  invested  it  in  Korth  Cai'oliua  bond^mo^^ 
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ich  were  special-tax  bonds,  and  are  now  considerably  below  their  par 
no.  The  College  of  Agriculture  and  the  Mechanic  Arts  contemplated 
the  general  assembly  in  the  act  of  transfer  of  the  scrip  has  not  yet 
m  organized,  and  the  State,  for  the  present,  is  deprived  of  the  advan- 
ces which  the  national  ondo\«nent  made  by  Congi-ess  was  intended 
Boafer. 

omo. 

Che  founilation  of  the  Ohio  Agricultural  and  Mechanical  College  at 
Iambus  has  been  laid,  and,  according  to  th^  contract,  is  to  be  com- 
ted  and  ready  for  occupation  before  the  close  of  autumn,  in  1872,  at 
•est  of  $112,'480.  Plans  for  a  boarding-house,  to  cost  $30,000  to 
),000,  and  also  for  laying  out  roads  and  .avenues  and  for  the  oma- 
ntation  of  the  grounds,  have  been  prepared.  The  fund  derived  from 
>  sale  of  the  congressional  land-scrip  is  on  interest  at  6  per  cent.,  which 
>aid  semi  annually,  and  added  to  the  principal.  The  college  farm  is 
d  for,  and  it  is  expected  that  the  donation  made  by  Franklin  County, 
ouiiting  to  $300,000,  will  be  sufficient  to  furnish  the  necessary  stock 
it,  to  i)ay  for  the  college  buildings,  and  to  supply  them  with  the  re- 
ireil  phOosophical,  chemical,  and  other  apparatus.  Further  particu- 
s  ill  relation  to  this  college  may  be  found  in  the  report  of  the  Depart- 
nt  for  ]  870. 

OREGON. 

ZJorvallis  College  at  Corvallis,  Rev.  W.  A.  Finley,  D.  D.,  president. 
5  made  the  recipient  of  the  congressional  endowment,  and  adopted 
the  Agricultural  College  of  the  State  of  Oregon  by  an  act  of  the  leg- 
ature,  approved  October  27,  1868.    It  was  oi)ened  for  the  reception 

stndenls  November  22,  1868.  According  to  the  law  of  iuoorpo- 
tion,    twt?nty-two    students,  appointed    yearly  by    the   State,    are 

be  instructed  during  the  prescribed  course  of  study,  free  of 
ition,  ill  agriculture  and  other  branches  of  science  contemplated  by 
e  act  of 'Congress  establishing  industrial  colleges.  All  other  students 
e  required  to  pay  tuition,  according  to  the  rates  established  by  the 
ustees.  During  the  present  year  the  citizens  of  Benton  County,  in 
hich  the  college  is  located,  iJavo  given  to  it  an  experimental  farm,  on 
bich  all  the  students  in  the  agricultural  department  are  requirea  to 
bor  from  one  to  two  hours  each  day,  except  Saturday  and  Sunday,  un- 
er  the  diiection  of  the  professors  or  the  superintendents  of  the  depart- 
ent.  They  are  paid  for  their  labor  according  to  the  amount  performed 
ad  the  thoVoughness  with  which  it  is  executed.  The  maximum  com- 
-lisation  is  15  cents  per  hour.  A  labor-class  of  twenty-two  studeuts 
as  organ jied  in  three  divisions  on  the  1st  of  April  of  the  present  year, 
^71,)  under  the  superintendence  of  Professor  W.  W.  Moreland,  B.  S., 
iucipal  of  the  agricultural  department.    Th^y  have  labored  regularly 

the  farm  during  the  year,  and  made  important  improvements  upon 

besides  raising  considerable  crops  of  different  kinds. 
Ibe  faculty  consists  of  six  professors  and  assistants.    Tlie  number  of 
idents  in  attendance  in  the  college  during  the  collegiate  ye-ar  ending 
lie  29,  1871,  was  143;  in  the  agricultural  department,  22. 

PENNSYLVANIA. 

Ibe  Agricultural  College  of  Pennsylvania,  Rev.  James  Calder,  D.  D.. 

^sident,  has  8  professors,  8  assistants,  and  87  students.  It  is  located 
Centre  County,  about  twelve  miles  fit)m  Bellefonte,  at  the  junction 
Penn  and  Nittany  Valleys,  nearly  eqoi-distant  firom  the  extremes  of 

c  State.    The  beautiful  valley  formed  by  this  junction  is  about  ten 


326  AGRICULTURAL  REPORT. 

luilos  wide,  and,  like  tbo  other  two,  is  a  lluo  farming  region  inaveiy 
high  state  ol'  cultivation.  It  extends  from  the  college  to  the  Juniata 
Eiver  and  Pennsylvania  Railroad,  a  distance  of  twenty  miles.  AraO- 
road  is  now  being  constructed,  and  will  soon  be  completed,  firom  Lewb* 
burgh,  in  Union  County,  to  Tyrone,  which  will  pass  within  amiJeor 
two  of  the  college,  thus  affording  easy  access  to  it  from  all  parts  of  the 
State. 

There  are  three  model  and  experimental  farms  belonging  to  the  col- 
lege, which  are  under  the  general  supervision  of  the  professor  of  agri- 
culture. The  central,  in  Centre  County,  containing  400  acres,  one- 
half  of  whiiih  was  given  to  the  college  by  General  James  Irvin,  thm 
valued  at  $12,000,  and  the  remainder  was  pnrchase<l  by  the  trustees  br 
$12,000 ;  the  eastern,  in  Chester  County,  containing  100  acres,  andooit- 
ing  1 17,000;  and  the  western,  in  Indiana  County,  containing  121  aonfl| 
and  costing  $KS,loG.50.  Only  100  acres  of  the  central  farm  are  cnlti- 
vated  as  a  model  and  experimental  farm.  Of  the  remaining  300  acMi 
usually  ciilled  tbe  college  farm,  about  one-half  is  cultivated,  partly  1^ 
hired  labor  and  partly  by  the  students,  for  experimental  puriM>se&aid 
to  ill  ustnite  the  branches  taught  in  the  college.  The  remainder  IB  oo* 
cupied  by  the  college  buildings  and  grounds,  the  gaixleu,  orohurdi  and 
two  pieces  of  wo()<lland.  The  model  and  ex])erimental  farms  are  culti- 
vated entirely  by  hired  labor,  under  the  direction  of  a  superiuteudent, 
who  reports  the  results  of  his  experiments  to  the  professor  of  agricul- 
ture. Twenty -five  acres  of  each  farm  are  especially  devoted  to  experi- 
ments, and  the  remainder  to  model  farming.  The  law  of  the  State  re- 
quires that  these  farms  shall  bo  conducted  as  models  for  imitatioD  \kj 
farmers  in  successful  practical  agriculture,  and  as  oxiHsrimeutal  flunu 
on  which  to  decide,  by  actual  results,  those  doubtful  questions  as  to 
tnodes  of  culture,  relative  value  of  manures,  kinds  of  scihIh,  sucoessioa 
of  crops,  qualities  of  live-stock,  &c.,  which  so  often  perplex  tbe  fkroier. 
Ten  thoasaud  dollars  have  been  recently  expended  by  public-spirited 
citizens  in  the  viciuity  of  these  farms  in  stocking  them  with  choioe 
breeds  of  domestic  animals,  which  consist  of  Durham,  imported  Aldet- 
ney,  and  Uolstein  bulls,  one  pure  and  several  grade  Durham  cows,  and 
a  numl)er  of  breeding  swine  of  the  Chester  County  breed.  NumexoBB 
exi)erimeuts  with  tUlferent  crops  have  been  made  on  these  farms  daring 
the  present  year. 

The  i)art  of  the  central  farm  on  which  the  students  work  is  culti- 
vateil  in  live  sections  of  nearly  equal  size.  They  labor  ten  hours  eadi 
week,  the  work  being  rendered  in  details  of  four  hours,  eitlier  in 
tha  forenoon  or  afternoon,  on  alternate  days,  except  Satuituiys,  when 
both  labor  and  recitations  are  suspended.  This  airangement  aflbrds 
them  an  op])ortunity  to  put  in  practice  the  theoretical  knowledge  oi 
husbandry  which  they  have  learned  in  the  recitation-room,  and  to  sti^ 
those  processes  of  cultivation  from  which  the  best  results  are  obtained. 
The  most  improved  impleuients  are  used,  and  their  constrnction  and 
operation  explaineil.  The  professor  of  agriculture  says  that  ho  has 
never  had  more  nor  better  work  done  in  the  same  time  than  by  the 
students  of  the  agiicultural  college  during  the  term  just  closed.  With 
a  working  force  never  exceeding  eight  lads  in  detail  at  once,  and  the 
working  time  only  eight  hours  each  day  for  five  days  in  the  week,  and 
with  a  draught  force  of  only  nine  light  mules,  the  arable  portion  of  the 
farm,  including  the  garden,  has  been  as  well,  promptly,  and  prodoctivdy 
cultivated  as  any  farm  in  the  State. 

There  is  a  mechanical  department  in  charge  of  a  skillftil  and  experi* 
enced  master-mechanic,  with  proper  blacksmith  and  carpenter  BhoA 
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nd  otber  appliances  for  repairs  of  the  buildiDgs  and  fixtures,  and  of 
be  farniing  implements,  and  for  the  manufacture  of  such  new  articles 
^r  use  as  may  be  constructed  on  the  place.  In  this  work  he  is  assisted, 
rhen  necessary  and  desirable  for  the  purposes  of  instniction,  by 
indents  during  their  regular  work-hours. 

Id  addition  to  the  national  endowment,  amounting  to  $439,18G.80,  the 

ollege  has  received  I'rom  the  State  $99,900;  from  citizens  of  Centre, 

/liutou,  Blair,  Mifflin,  Allegheny,  Dauphin,  Erie,  and  other  counties, 

2,000;  from  General  James  Ir\in,  in   land  for  farm,  $12,000;  and 

roni  Mr.  Elliott  Cresson,  $5,000;  making  a  total  from  all  sources  of 

38,086.80.    The  college  buildings  cost  $200,000,  the  library  $;^,500, 

)  chemical  and  philosophical  apparatus  $3,0G8,  and  the  mineralogical 

)iuct,  exclusive  of  the  Ilogers  geological  collection,  $050.    One-tenth 

I  the  national  endowment  was  expended  in  purchasing  the  farms, 

^viug  an  available  fund  of  $395,300.30,  which  yields  an  annual  income 

f  about  $24,000. 

linODE  ISLAND.  • 

The  congressional  land-scrip  was  assigned  by  the  legislature  of  the 
kate  to  Brown  University,  at  Providence,  Rev.  Alexis  Caswell,  D.  D., 
jIuD.j  president,  on  the  condition  that  it  should  provide  a  course  of 
Dstructiou  adapted  to  the  wants  of  students  in  agriculture  and  the 

ichanic  arts;  that  the  State  should  nominate  beneficiaries  to  receive 
benefit  of  the  interest  on  the  fund  ($50,000)  derived  from  the  sale 

the  laud-scrip ;  that  the  university  should  educate  one  beneficiary  one 
T  for  every  $100  income  from  the  fund;  and  that  such  beneficiary 
bould  have  the  option  of  pursuing  the  regular  classical  couise  without 
I       mce  to  special  studies  in  agriculture  and  the  mechanic  arts.    In 

xirdance  with  this  agreement,  some  ten  or  twelve  nominations  have 

m  made  since  the  opening  of  the  agricultural  and  scientific  depart- 
lent  in  1808.  These  beneficiaries  have  generally  selected  the  regular 
[jal  course  instead  of  the  agricultural.  On  opnsideration  of  the 
peration  of  this  arrangement,  doubts  have  arisen  in  the  minds  of  some 
lenibers  of  the  legislature  whether  this  is  the  proper  method  of  carrying 
at  tlie  law  of  Congress,  and  therefore  no  appointments  have  been  made 

p  the  last  collegiate  year  ending  in  June^  1871.  The  matter  now  re- 
ns  in  the  hands  of  a  committee  of  the  legislatture,  and  the  expectation 
I  mat  it  will  make  a  report  at  the  next  session,  in  January,  1872.  The 
nuiber  of  beneficiaries  recei\ing  education  from  the  interest  of  the  fund 
\  seven.  The  balance  of  interest  on  the  fund  now  unappropriated  and 
emaining  in  the  hands  of  the  treasurer  of  the  university  is  $1,957.37,  * 
sum  sutlicient  for  the  education  of  nineteen  beneficiaries  for  one  year, 
^ho  might  now  bo  appointed  by*the  legislature,  if  thought  desirable. 

The  course  of  study  pursued  in  the  agricultural  and  scientific  depart* 
lent  was  given  in  the  reiK)rt  of  the  Department  for  1868.  The  faculty 
onsists  of  Rev.  Alexis  Caswell,  D.  D.,  LL.D.,  president;  George  I. 
)hace,  LL.D,  professor  of  general  and  applied  chemistry;  Samuel  S. 
Ireene,  LL.D.,  i^rofessorof  natural  philosophy  and  astronomy;  Kev.  J. 
icwis  Diman,  D.  D.,  professor  of  i)olitical  economy;  Benjamin  F.  Clarke, 
L.  M.,  professor  of  mathematics  find  engineering;  John  H.  Appleton, 
L.  M.,  professor  of  chemistry  applied  to  the  arts;  T.  Whiting  Bancroft, 
L  M.,  professor  of  rhettiric  and  English  literature ;  Theodore  M.  Ho- 
ingand,  instructor  in  French. 

The  college  year  commences  near  the  Ist  of  September,  and  is  divided 
9to  two  terms,  with  a  winter  vacation  of  three  weeks  and  a  summer 
acation  of  nine  weeks.    Board  from  $3.25  to  $6  per  week. 
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SOUTH  CAKOLINA. 

Tbis  State  aocoi)te(l  the  con;Drressioual  grant  of  land-scrip  December 
10, 1SC8,  and  received  180,000"  acres.  The  scrip  was  sold  for  8130,500, 
and  on  the  12tli  of  March,  1872,  the  legislature  established  the  Soirth 
Carolln.^i  Agricultural  College  and  Mechanics'  Institute,  at  Oiaoge- 
burg,  in  connection  with  the  Glafiiu  University.  A  board  of  trustees 
has  been  organized,  and  the  college  will  be  opened  as  soon  as  i)08sibie« 

TENNESSEE. 

In  January,  18C0,  the  general  assembly  appropriated  to  East  Tenoe!^ 
see  University,  at  Jvnoxville,  Eev.  Tlionias  \V.  Humes,  S.  T.  D.,  presi- 
dent, the  proceeds  of  tlie  sale  of  the  Land-scrip  which  tho  United  States, 
by  the  act  of  July  2,  1802,  gave  to  Tennessee  for  the  work  of  indastiial 
education  in  that  State.  Tlie  conditions  of  this  appropriation  were 
accepted  by  the  trustees,  and  in  June,  18G9,  the  Tennessee  Agricnltnnl 
College  was  organized,  according  to  the  provisions  of  the  congressionftl 
act,  as  a  branch  of  the  university,  and  has  been  in  operation  about  two 
years.  It  is  designed  to  make  it  a  leading  department  of  tho  univenity, 
in  which  students  may  acquire  a  knowledge  of  the  latest  discoveries  in 
the  sciences  and  arts,  and  of  their  most  successful  application  to  the 
business  of  farming;  also  to  coaibine  instruction  in  both  tho  theoiy  and 
practice  of  agriculture  and  hofticujture.  A  beautiful  farm  of  300  acieR 
has  been  provided,  upon  which  experiments  with  dift'erent  crops  will  be 
made,  and  the  students  instructed  in  the  operations  which  they  {lerform 
in  the  field.    Tho  courses  of  study  are  a.s  follows : 

Affricultural  cotirse — Freshman  year. — Firnt  session  :  Algebra,  (begin- 
ning at  equations  of  the  second  degi*ee,)  composition,  natural  histoiy  of 
doniestic  animals,  universal  history.  iSccond  sesHion :  Geometry,  (befrin- 
ning  at  the  third  book,)  physical  geogiaphy,  chemical  ph^'sics, umvenal 
history.  Lectures  on  agriculture,  with  pnictical  instruction,  and  also 
instruction  in  elocution  throughout  the  year.  Sophomore  year. — First 
session:  Plane  and  spherical  trigonometry,  mensumtion,  surveying} 
navigation,  analytical  geometry  commenced,  manual  of  agricaltare, 
zooh)gy,  general  chemistry,  history  of  English  language,  French.  Sec- 
ond session  :  Analytical  geometry  completed,  calculus,  elementary  geol- 
^^3*5  botany,  rrench,  lectures  on  agriculture,  with  practical  instruction. 
English  composition  and  elocution  throughout  the  year.  Junior  year^ 
First  session :  Physics,  agricultural  chemistry,  logic,  botany  completed. 
tSeeond  session :  Optics,  astronomy  commenced,  agiiciUtanil  chemistry, 
farm  im])lements  and  drainage.  Whately's  Khetoric.  English  compo- 
sition tiiroughout  the  year.  Senior  year. — First  session:  Astronomy 
completed,  meteorology,  German,  special  instruction  in  agricultural  ad- 
once,  with  exi)eriments.  Second  session:  Geolog>'^  and  mineralogy^ po- 
litical economy,  Constitution  of  the  United  States,  English  literatore, 
evidences  of  Christianity,  special  instruction  in  agriculture  and  iiorti- 
culture. 

Mechanical  course — Freshman  year. — First  session  :  Algebra,  (begin- 
ning at  equations  of  second  degi^ee,)  composition,  drawing,  lectures  on 
mechanics,  universal  history.  Second  session :  Geometry,  (beginning  at 
third  book,)  physical  geogiaphy,  chemical  physics,  lectures  on  me- 
chanics, universal  history.  Instruction  in  elocution  throughout  tbc 
year.  Sophomore  year. — First  session :  Plane  and  spherical  trigonome- 
ti-y,  mensuration,  surveying,  navigation,  analytical  geometry  commenoed, 
drawing,  building  materials,  general  chemistry,  zoology,  history  of  Eng 
lish  language,  French.  Second  session:  Analytical  geometry  oompleteo. 
curves,  calculus,  elementary  geology,  plans  and  specificationSy  Erwch. 
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ui*es  on  mechanics,  visits  to  and  reports  on  sbops,  mines,  and  facto- 
L  English  composition  and  elocution  throughout  the  year.  Junior 
r. — First  session :  Physics,  applications  of  the  calciilus,  rhetoric, 
dcs  and  shadows,  isometrical  cbrawing.  Second  session :  Optics,  as- 
Qomy  commenced,  logic,  topographical  drawing.  Senior  year, — First 
fion  ;  Astronomy  completed,  meteorology,  German,  civil  engineering. 
ond  session :  Geology  and  mineralogy,  political  economy.  Story's  Con- 
;ation  of  tbe  United  Stat<is,  evidences  of  Christianity,  English  litera- 
e,  civil  engineering. 

L  wo  shorter  courses,  each  occupying  two  years,  have  been  arranged 

students  whose  advanced  age  or  pecuniary  means  will  not  permit 

tm  to  pursue  the  longer  ones — one  for  agricultural  students  and  the 

r  for  students  in  the  mechanic  arts,  but  no  diplomas  are  given  to 

«e  taking  the  shorter  courses. 

The  college  year  is  divided  into  two  terms  of  twenty  weeks  each.  The 
Iter  term  begins  the  third  Thursday  in  September ;  the  summer  term 
the  day  after  the  close  of  the  winter  term.  Tuition  is  free  to  three 
nts  for  each  county  of  the  State,  who  arc  nominated  to  the  college 
tne  county  representatives  in  the  legislature.    To  other  students  it 

S  per  term.    Board  is  $2  per  week. 
Lue  number  of  students  in  the  university  for  the  scholastic  year  end- 
in  June,  1871,  was  115;  in  the  agricultural  and  mechanical  courses, 

TEXAS. 

liis  State  accepted  the  congressional  grant  November  1,  lS6G,receiv 

180,000  acres  in  scrip.    By  an  act  approved  April  17,  1871,  the  legis- 

ire  incorporated  the  ''Agricultural  and  Mechanical  College  of  Texas," 

I  located  it  at  Bryan,  in  I3razos  County.    The  proceeds  of  the  national 

lowment,  amounting  to  $156,600,  have  been  invested  in  '^froutier- 

ense"  bonds  of  the  State,  bearing  7  per  cent,  interest,  payable  in 

The  annual  income  derived  from  this  fund  is  $10,962.    The  sum 

8,0U0  has  been  expended  in  erecting  buildings,  under  the  direction 

the  board  of  commissioners,  which  consists  of  John  G.  Bell,  J.  W. 

tnson,  and  Livingston  Lindsay.    They  will  bo  completed  as  soon  as 

cticable. 

VERMONT. 

« 

L  pretty  full  account  was  given  of  the  University  of  Vermont  and 
.te  Agricultural  College,  at  Burlington,  Matthew  H.  Buckham,  A.  M., 
sident,  in  the  report  of  the  Department  for  1870.  Some  changes 
re  been  made  during  the  present  year,  which  are  worthy  of  record. 

a  recent  vote  of  the  trustees,  young  women  are  to  be  admitted 
the  academic  and  scientific  departments  of  the  institution,  on  the 
Qe  conditions  as  young^en,  at  the  beginning  of  the  spring  tenn 
1872.  The  acad(^mic  year  has  also  been  divided  into  three  terms  of 
rteen  weelcs  each,  with  a  vacation  of  two  weeks  from  Wednesday 
ore  Christmas,  of  one  week  from  the  close  of  the  spring  term,  and  of 

weeks  from  commencement  day,  which  will  hereafter  be  on  the 
ond  Wednesday  in  Jul^*.  For  the  present  year  the  winter  vacation 
1  continue  five  weeks  from  the  last  Wednesday  in  November.  Twelve 
lolarships  from  the  Washburn  fund,  and  three  otherwise  endowed, 
I  available  for  the  assistance  of  deserving  young  men,  to  the  amount 
their  tuition.  Appointments  are  made  to  these  scholarships  from 
m  to  term.  From  the  thoroughness  of  its  course  of  study  in  the  ag- 
nltnral  and  scientific  department,  this  institution  is  giving  its  students 
excellent  training  in  theoretical  and  scientific  agriculture,  but  as  it 
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nas  110  organized  s.y«tein  of  labor  nor  experimental  farm,  we  are  unable 
to  report  any  progress  in  i)ractical  farming  or  horticulture.  The  whole 
number  of  students  in  attendance  at  the  university  and  collogo  during 
tlie  academic  year,  ending  in  July,  1871,  is  126,  being  an  increase  of  11 
students  over  tiiat  of  last  year.  Of  these,  -3  attended  the  agricnltunl 
and  scientific  department. 

VIRGINIA. 

This  State  accepted  the  congressional  grant  of  laud-scrip  Febrnaiyo. 
186i,  the  amount  appropriated  being  300,000  acres.  The  scrip  was  sola 
for  $285,000,  and  the  legislature,  by  an  act  approved  March  19, 1872, 
established  two  industrial  institutions,  one  ca.led  the  Virginia  Agricol- 
tural  and  Mechanical  College,  at  Blacksburg,  in  the  county  of  Monir 
gomery,  and  the  other  the  Hampton  Normal  and  Agricultural  Institute, 
at  Hampton,  in  the  county  of  Elizabeth  City.  Two-thirds  of  the  pro- 
ceeds of  the  congressional  grant  have  been  appropriated  to  the  former 
institution  and  one-third  to  the  latter.  A  board  of  directors,  of  which 
Dr.  Harvey  Black  is  rector,  has  been  organized  for  the  Virginia  Agri- 
cultural and  Mechanical  College,  and  both  institutions  will  be  op^ed 
for  the  reception  of  students  at  the  earliest  opportunity. 

WEST  VIRGT^"IA. 

The  West  Virginia  University,  at  Morgantown,  Ecv.  Alexander  Mar- 
tin, D.  D.,  president,  has  been  established  only  about  four  years,  diuing 
which  time  commodious  buildings  have  been  erected,  and  a  fund  col- 
lected sufticient  to  place  it  on  a  firm  foundation.  Besides  the  fundi 
received  from  the  sale  of  the  congressional  lands,  from  the  contributioa 
of  citizens  of  Morgantown,  and  from  the  Pe^body  educational  flaud,tiie 
legislature  of  the  State  now  appropriates  $10,000  annually  toward  the 
permanent  endowment  fund,  with  the  addition  of  a  sufficient  Bum  to 
meet  the  annual  deficit  incurred  in  the  necessary  exx)en8eR  of  condttct- 
ing  the  university. 

The  regents  have  oflfered  a  prize  of  $2o  to  the  student  who  shall  write 
the  best  essay  upon  a  given  subject,  and  another  of  $15  to  the  one 
who  shall  be  adjudged  the  best  declaimer.  General  G.'  W.  Brown  has 
also  given  an  annual  revenue  of  $100,  to  bo  awarded  to  the  students  of 
the  literary  societies  for  superiority  in  essay  writing,  oratory,  declama- 
tion, and  debate.  The  university  sujiports  7  professors  and  3  teachen 
There  has  been  a  healthy  increase  of  students  in  attendance  over  the 
previous  year,  the  number  for  the  year  ending  in  June,  1871,  being io 
all  the  departments  171.  Of  these,  G9  are  in  the  literary,  scientiiBc, 
engineering,  and  agricultural  departments ;  the  remainder  in  the. pre- 
paratory department.  The  course  of  stud^^in  the  agricultural  depitft- 
ment  o'ccupies  three  years.  There  is  a  small  farm  connected  with  the 
university;  but  the  labor  system  is  voluntary,  and  the  work  thus  to 
done  has  been  ])rincipally  devoted  to  improving  and  ornamenting  the 
university  grounds.  The  students  are  drilled  in  uiilitary  tactics  one 
hour  on  Monday,  Tuesday,  and  Wednesday  afternoons. 

The  universitv  buildings  are  valued  at  $80,000,  and  the  apparfthw 
and  library  at  $5,000. 

WISCONSIN. 

The  Univorsily  of  Wisconsin,  at  Madison,  liev.  J.  H.  Twouibly,P*D*f 
president,  is  in  complete  working  order.  The  chair  of  military  Hcience 
and  engineering,  which  was  vacant  when  our  report  for  1870  wasmadfi 
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HOW  filled  by  Major  W.  J.  L.  Nicodemus,  a  graduate  of  West  Point. 

DO  uuiversitj'  employs  in  the  diflerent  departments  fifteen  professors 

,nd  seven  teachers.    The  whole  number  of  students  in  attendance 

luring  the  year  ending  in  June,  1871,  is  485.    Of  this  number  55  were 

the  college  of  arts,  and  124  in  the  female  college.  The  classes  in  the 
everal  departments  are  represented  as  above  the  average  of  former 
'ears  in  scholarship. 

The  legislature  of  1870  appropriated  850,000  for  building  a  female 
tollege,  and  the  regents  of  the  university  have  erected  a  fine  stone  edi- 
Ice  50   feet  by   75  feet,  with  a    wing  40  feet  by  87  feet,  both  three 

I     es  high,  besides  the  basement.    It  is  provided  with  portico,  piazzas, 

apie  halls  and  recitation-rooms,  closets,  furnaces,  laundry,  cooking- 

I,  and  a  full  supply  of  water  distributed  throughout  the  building. 

I     >      sement  is  arranged  for  domestic  uses.    There  is  a  sufficient  num- 

>er  or  rooms  to  accommodate  about  eighty*  ladies,  besides  rooms  for 

osic,  painting,  and  drawing,  and  for  the  female  teachers.    The  ar- 

gfements  are  such  that  young  women  may  be  educated  entirely  In  the 

3  college  under  lady  teachers,  or  they  may  join  the  regular  classes 

0  (.oe  university,  just  as  they  think  would  be  most  for  their  advantage. 
the  whole  e:ipense  per  year  for  a  lady  attending  this  college  will  not 
ixceeil  $170.  Important  additions  have  been  made  to  the  apparatus 
br  illustrating  chemistry  and  other  natural  sciences.  The  university 
ibrary  contains  nearly  4,000  volumes,  to  which  all  the  students  have 
tecess  without  charge.  The  uuiversi^  ha«  no  special  want  at  present, 
except  a  building  for  a  chapel  and  public  hall,  and  an  increase  of  the 
Ibi^ry,  for  which  it  is  expected  by  the  regents  that  the  legislature  will 
tiake  an  appropriation  at  an  early  date. 

The  professor  of  agriculture,  W.  W.  Daniells,  has  made  carefully  con- 
ted  experiments  on  the  farm  with  two  varieties  of  winter  wheat,  to 
the  feasibility  of  cultivating  it  in  Wisconsin ;  with  six  plats  of 
mg  wheat,  to  test  the  results  of  thin  and  thick  seeding ;  with  two 

1  s  of  spring  wheat,  to  test  the  comparative  yield  when  sown  broad- 

and  when  drilled;  with  eight  varieties  of  oats,  sown  broadcast,  to 
iiu  their  comparative  yield;  with  four  plats  of  barley,  of  the  same 
ariety,  to  ascertain  the  different  yield  of  thin  and  thick  sowing ;  with 
hree  varieties  of  barley ;  with  five  of  Indian  com ;  with  equal  quanti- 
les  of  the  same  variety  of  com,  planted  at  diflferent  distances,  and 

th  twenty-six  varieties  of  the  potato,  for  the  piu'i)08e  of  testing  the 

omparative  yield.    The  average  yield  of  diflferent  crops  on  the  univer- 

ity  farm  for  the  year  1871  is  as  follows:  Winter  wheat,  22^  bushels; 

iug  wheat,  22  bushels;  oats,  50A  bushels;  com,  63  busliels;  bar- 

r,  47^  bushels;  navy  beans,  17|  bushels:  potatoes,  148  bushels, 
yxtensive  meteorological  observations  have  been  made  daily  at  the 

liversity,  according  to  the  plan  adopted  by  the  Smithsonian  Institu- 
lon,  and  recorded  in  a  tabulated  form.  Additional  particulars  in  rela- 
ion  to  this  university  may  be  found  in  the  reports  for  18G7,  '68, '(30,  '70. 

The  statistics  cout^iined  in  the  following  table,  except  the  last  column, 
•elate  expressly  to  the  agricultural  and  mechanical  colleges,  and  the 
mdownient  received  by  them  from  the  United  States.  It  has  been  pre- 
)ared  with  much  care,  and  submitted  to  the  president  of  each  college 
or  a  final  revision,  in  or<ler  that  it  might  be  reliable  as  a  table  for 
eference. 
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^latisikSf  for  1871,  of  the  industrial  instituHona  in  the  United  Stata  fM 


LOCATIOX. 


State. 


Alabama. . 

Arkanaas 

Caliibnihi. 


Connect iciit Xow  na-Non 


T«iwn. 


Aabum 

Fayt'ttovillo 
OciikLind 


Delaware . 
Florida  . .  - 
Goorjjia  .. 

lUiBOLA 

ludiana  . . 

Iowa 

BLadsuh  .. 
Kentucky. 


Newark 


Louisiana 

Maine , 

Maryland 

Masaacha^ttn . . . 
MaHsachaBettM . . . 

Michif^an 

Miiiuesota 

MiuncAota 

Mississippi 


Athena  

Urbana 

ha  Fayolto. 

Ames 

Mnnhattan . 
Lexiu;:tua  . 


Miasif^sippi. 
Mlssoan . . . 


Missouri 

Xebr.iHka 

Nevada  

New  Ilaiup.sliiru 

Now  .Torspy 

N'ew  York' 

North  Carolina  . 


Ohio 

Orc'gon 

Pennsylvania . . 
Khude'  Lslund  . . 
South  Carolina. 


Tennes.'^oo 


Texas 

Vermont 

Virj^inia 

Vlrifinia 

West  Virginia 
Wisconsin 


Orpno 

Near  IlyallHville.. 

Boston 

Amherst 

Lansing; 

Minneapolis ? 

do 5 

Oxfonl 


Kodnoy 
Columbia 

Rollo.... 
Lincoln  . 


Ilanover 


New  Brunswick 

Ithaca 

Chaptd  mil 


(Tolumlms 

Corvallii* 

Centre  (jonnty. 

IM-ovitlencii 

Orongeburp; 


Knoxvllle 


Bryan  

Hiirlin;;tuu  .  . 
Blacksbui^ . . 
Hampton  — 
Morgan  town 
Alodiison 


Name  of  the  institatlon. 


Aprioultnral  and  Mechanical  College  of  Alaliaina 

Arkansas  Industrial  Univeraity ..•*••' 

University  of  Caiilbmla— Aj^icultiiral,  Mining;  aaAllt- 

chanio  Arts  CoUeitc.  * 

Yale  CoUege—Sbolficld  Scientific  School 

Delaware  CoUefro 

(I.  No  in.stitation  establislicd  in  tho  State) 

Goorfria  State  Collc<^  of  Af^cnlture  and  m*«1h>iiI« 

Illinois  Indufltrlal  University 

Purdue  University — Ajiricultural  Colloge 

Iowa  State  Agricultural  College. . .« 

ICansas  State  Agricultural  College 

Kentucky  UnivorHity— ^Vgrlcnltnral  and  MoohaidflilOrt- 

lege. 

(2.  No  institution  established  in  the  State) 
Maine  State  College  of  Agricultnreand  tlie  MeohonloAili 

Maryland  Agricultural  Collc^ , 

Massachusetts  Instituto  of  Technology 

Massachusetts  Apicultural  College 

Michigan  State  Agricultural  College 

university  or  Mlnn«»ta  {  SSS^  »f  A|S^a-AS} 
University  of  Mississippi— College  of  Agricnltun  nil 

the  Meclianic  Arts. 

Alcorn  University 

(  Agricultural  and  Meduuiical  ) 
University  of  Missouri  <     CoUego.  J 

(  School  of  Mines  and  MetaDnxgy  ) 
University  of  Nebraska--<Jollece  of  Agriculture 

(3.  No  institution  establfshetfln  the  State) 

I>:irtmouth  ColU^go— New  Hampshire  College  i^  Agricnl* 

ture  and  tho  Mechanic  Arts. 

Rutgers  Colloge — Scientific  School 

Cornell  Uuiversit)* — Industrial  CoUegcs 

University  of  North   Carolina— AgricnlUiral  aal  3i»- 

chanical  College. 

Ohio  Agricultunil  and  Mechanical  CoHege .*••< 

Corvallis  College — Agricultural  Deiiartment 

Agricultural  College  of  Pennsylvania ^< 

Bro^vn  Uui  versi^— AgrionltunOand  ScientifleDcpsrtBat 
Chdlin  University— South  Carolina  AgiicnltntarOolkp 

and  ^(echanics  Institute. 
East   Tonnesseo    University — Tenncasce    AgtieolMal 

College. 


\ 


College 

Hampton  Normal  and  Agricultural  Institute  -> 

West  Virginia  University— Agricnltarol  DepartasBt*- 
University  of  Wisconsin— College  of  Arts 
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34 
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LOCATION. 


State. 


TOWIL 


Alaliama 

Arluiu«uui 

Calilomia 


CoDuecticut  .. 

Dolawai'o 

Florida 

Georgia 


niiuoift 

Indiuua 

Iowa , 

KauAUU 

Keotucky 


Louisiana. 
Maine 


Maryland. 


Maasacbiuotttt 
MaMHacbuaetb} 
Miebi^au  ... 
Minnesota.... 


Minnesota . . 
Miasiaiuppi  . 

■MlsslBsippi  . 
Miiwoiiri .... 


Missouri 

Nebraska 

Nevada 

N.  ILunpsliiro. 

Now  Jorsoy... 
New  York*. . . 
North  Carolina 


2C  I  Ohio 


Oregon 

Pomisvlvauia 
lUiodel&land.. 

South  Caroliiui 

Tcuuossco  .... 


Texas   .. 

Vermont. 


31  I  Virj;inia 

30     Virginia 

3C     West  V  irginia. 

37     AVi.sconsin  . . . . 


Auburn 

Fayottovillo 
Oakhind  .... 


Numo  of  the  institution. 


New  Uaven.. 
Newark 


Athens 


Urbana  

La  Fayutto  . . 

Ames , 

Manhattan  .. 
Lexington  ... 


Oronu. 


Near  UyatUh 
villo. 

Boston 

Amherat 

Lansiug 

Minneapolis  ) 


...do., 
Oxford 


Rodno 
Coluniuia . 


7- 


i 


RoUo.. 
Lincoln 


Hanover 

N.  Brunswick. 

Ithaca .4 

Chapel  Hill.. 

Columbus — 

Corvallis 

Centre  County 
Providence  ... 

Orangeburg... 

Knoxvillo 


Bryan 

Burlington. . . 

Blacksburg... 
Hiunpton  . . . . 
Morgonto^'u.. 


Madison 


Agricultural  and  Mechanical  Collogo  of  Alabama.. 

Arkansas  Industiiol  Uuivorait;{r 

University  of  California— Agi'icultui'a],   Minia^^ 

and  Met'hauic  Arts  College. 

Yale  Collego— Shuthcld  Scientific  School 

Delaware  College 

(1.  No  institution  established  in  the  State) 

Georgia  State  College  of  Agriculturo  and  the  Mo- 

cluuiic  Arts. 

Illinois  Industrial  Uuivorsitv. 

Purdue  University— >AjnioufturiU  (^ollogo 

Iowa  State  Agriculture  College 

Kansas  State  Agricidtnrol  College 

Kentucky  University— Agricultui'aJ  and  Meclun' 

ical  Collej:^ 

(3.  No  iuHtitution  eatablislicd  in  the  Stuto) 

Maine  Stato  College  of  Agricultui'o  and  tho  Mu« 

chanic  Arts. 
Maryland  Agricultural  College 

Massachusetts  Institute  of  Technology 

Massachusetts  Agricultural  College 

Michigan  State  Agricultural  College 

I  College  of  Agrioulfcnro  ) 
University  of  Minnesota  <  College    of    tho    Mo-  > 

i     chwio  Arts.  ) 

University  of  Mississippi — College  of  Agricul-  ) 

turo  ana  the  Mochjuiic  Arts.  > 

AJcom  Uuivursity ) 

f  Agricultural    and    Me- 1 

UuivorsityofMl^ourl'     •^^'»}'''°^*        A 

{     Metallurgy.  J 

University  of  NebraAka--Collego  of  Agriculture. .. 

(3.  No  institution  estabUshe<l  in  the  State)  

Dartmouth  College— New   Hampshire  Collego  of 

Agrioulturo  and  the  Mechanic  Arts. 

Kutjcers  College— Sciontitio  School  

Cornell  University — Industrial  Colleges 

University  of  North  Carolina— AgricultunU  and 

Mechanical  College. 

Ohio  Agricultural  and  Mechanicnl  College 

Corvallis  College— Agricultural  Dq^tment 

Agricultural  College  of  Pennsylvania 

Brown  University— Agricultural  and  Sciciitldc 

Department. 
Clatiin  University— South  Carolina  AgricuItiiTal 

College  and  Mechanics'  Institnto. 
East  Tenu(«see  University— Tonnossoo  Agiicnl< 

toral  College. 

Agricultural  and  Mechanical  College  of  Texas 

University  of  Vermont  and  State  Agrloultural  Col* 

lega  • 

Tho  Virginia  Agricultural  and  Moobanioal  CoUoge-t 

Hampton  Normal  and  Agricultui-al  Institute ^ 

West  Virginia  Univoraity- Agricultural  Depart- 
ment 
University  of  Wisconsin — College  of  Arts 
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LNDUSTKIAL  EDUCATION  OP  WOMEN. 

The  waut  of  a  system  of  cdac^ation  of  greater  breadth  aud  depQi  is 
begiunin^  to  be  keenly  felt  in  this  country ;  it  i|kiluding  prominent  ex- 
pression in  the  endeavor  to  educe  more  clearly  tne  dimly  seen  truths  of 
natural  science,  and  to  apply  those  already  attained  to  the  woit  of 
everyday  lil'e.    That  is  felt  to  be  a  poor  style  of  culture  for  tJie  pr 
day  which  is  mainly  hidden  in  the  life  of  the  individual,  and  v* 
made  to  bear  directly  upon  the  industry,  the  art,  and  the  productive 
of  the  country.      If  the  education  of  males   is  too  superficial, 
narrow,  and,  especially,  too  unpractical,  what  shall  bo  said  of 
woman  1    To  leani  to  pen  gracefully  a  note  of  invitation,  to  sing  a  ww 
staves  of  music,  to  linger  mechanically  piano-keys,  to  dance,  and  to  sii 
afiVM.*tedly,  are  chief  accomplishments  to  which  even  the  beginnings 
solid  culture  are  subordinate.    Our  syst<3ms  tor  male  and  fei        an 
European,  and  should  be  Americanized.    Zschokke,  the  good  uei 
thus  describes  the  ialsity  and  frivolousness  of  female  education  in 
country :   "  It  is  the  chief  iault  of  female  education  that  girls  are,  ei 
more  than   boys,  educated  to  untruthfulness,  pretenses,  and  d 
ulatiou.    We  seek  to  root  out  of  them  the  natural,  unpretendmg 
l)licity  and  loftiness  of  their  innocence,  and  to  supply  its  place  wiwi  a 
feigned  nature.'^  Who  will  say  that  much  of  our  boarding-school  coltore 
is  not  of  this  character  ?    What  is  needed  in  its  place  is  thus  hinted  at 
by  another  German,  Niemeyer:  "  The  cultivation  of  the  understanding, 
judgment,  and  reason,  by  studies  in  part  of  a  generally  useful  chanustari 
in  part  adapted  especially  to  the  needs  of  the  sex,  should  be  the  maia 
l)urpose  of  their  education.''    He  would  educate  them  with  refiorenoe 
to  their  future  duties,  training  them  to  industry  and  economy,  and 
especially  to  domesticity. 

We  are  inaugurating  a  new  era  in  industrial  education,  in  the  estab- 
lishment of  colleges  of  agriculture  aud  the  mechanic  arts.    They  are  an 
experiment;  will  be  various  in  character  and  efificiency;  will  make bh 
ders,  aud  some  of  them,  at  Jeast,  will  eventually  retrieve  them      i 
finally  succeed.    In  the  West,  where  they  are  laying  their  foundauo 
fai'  broader  and  deeper  than  those  of  the  scattered  and  weak  institn 
numbered  by  the  score  in  some  States,  they  will  be  a  power.    la 
here  an  open  door  for  a  radical  reformation  of  female  education  t 
broad,  practical,  sensible  culture  be  confined  to  boysf    The        ;  n 
it  is  to  be  broad  and  various,  suited  to  every  position  and  o 
answers  the  objection  that  the  difl'ering  mental  and  physical  coi 
tions  of  the  sexes,  and  their  difi'erent  vocjitions  in  life,  render  tta    • 
education   in  these  institutions  impracticable.     Many  agricnltni 
indeed,  think  the  foundations  of  some  of  these  institutions  too  br 
cnctengering  the  success  of  the  design  for  which  they  were  origi 
but,  were  they  limited  to  agriculture,  girls  should  not  be  excladeai 
participation  in  their  advantages.    While  the  larger  portion  of 
j)opulation  of  forty  millions  are  engaged  in  agriculture,  and  not  i 
ten  of  the  entire  number  can  expect  to  subsist  absolutely  without  i    Si 
it  is  a  necessity  that  women  should  have  some  knowledge  of  the  p 
])les  and  procc^sses  involved  in  rural  arts.    Not  that  women  should  w 
the  plow,  or  dig  ditches,  or  build  fences;  there  are  occupations 
iiigto  ng]'iculture  essentially  feminine,  and  rural  and  househola  arts 
which  women  are  qualified  by  nature  to  excel,  but  for  which  only  i 
tific  and  general  culture  and  specific  technical  training  can  thoro      ^ 
iit  them.    Women  who  must  necessarilv  have  some  share  in  t  ^ 
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life,  as  all  worthy  of  tbo  name  do  have,  will  digDify  and  ennoble 
\i  own  characters,  instead  of  degrading  them,  in  practicing  these 
».    Few  subjects  are  of  greater  present  importance  than  the 

EELATIOXS  OF  AMEBICAN  WOMEN  TO  RUBAI.  INDUSTRIES. 

A^  sensible  beings,  we  must  take  facts  as  we  find  them.  The  almost 
iversal  necessity  of  labor  must  bo  recognized.  In  this  country  women 
ve  a  higher  dcvelopmeut,  taking  physical,    social,  and   iudustrial 

together,  than  iu  auy  other.    Immigrants  bring  their  iudustrial  and 

lal  habits  with  them,  soon  to  bo  modified  by  Ameri<jan  ideas.    But 
)  find  that  country  women,  whether  of  home  or  foreign  birth,  do  ac- 

ly  take  some  share,  and  no  inconsiderable  share,  iu  the  labors  per- 
LDing  to  farm-life.    Few  appear  to  be  aware  of  the  part  actually  taken 

womeu  in  rural  affairs. 

Woman's  actual  xcork  in  country  life. — It  is  idle  to  indulge  in  sentiment 
d  deplore  the  necessity  of  rural  work  for  woman  ;  the  fact  exists  that 
illions  of  the  human  race,  even  in  this  country,  must  by  the  sweat  of 
e  face  aid  the  transmutation  of  the  soil  into  bread  before  it  can  be 
ten,  and  of  that  class  there  are  nearly  as  many  women  as  men.  It  is 
le  that  the  heavy  work  of  the  farm,  the  teaming,  the  "  breaking  up,'' 

the  drudgery,  fitted  only  to  sturdy  strength,  is  done  by  men  in  this 

antry,  as  it  should  be,  and  as  it  is  not  to  siich  an  extent  in  any  other; 

is  true  that  in  the  new  States,  and  in  the  Territories,  where  the  face 

woman  is  a  vision  of  the  past,  a  casual  flitting  of  the  present,  and 

e  special  hope  of  the  future,  women  are  held  quite  too  sacred  even  for 

lighter  rural  drudgeries,  not  alone  by  the  refined -and  cultivated,  but 
'  the  chivalrous  roughs  of  the  border.    It  is  equally  true  that  no 

^er  share  of  food  production  and  preparation  for  the  supply  of  our 

atrymen,  and  the  surplus  for  European  consumption,  is  allotted  to 

Jphysically)  weaker  sex. 
the  six  hundred  millions  of  pounds  of  butter,  worth  $180,000,000. 
w  much  comes  from  the  labor  of  womeu  in  milking  and  churning,  and 
i  the  cares  of  dairy  management?    Of  two  hundred  and  forty  millions 
pounds  of  cheese,  worth  $30,000,000,  how  much  is  manufactured  by  the 
ves  and  daughters  of  farmers  f    The  eggs  and  poultry,  amounting  to 
ly  millions  more,  are  due  to  an  industry  in  which  the  farmer's  wife 
by  far  the  larger  share  of  skill  and  labor.    The  sweets  of  the  hive 
D  largely  collected  under  the  directing  care  of  women.    Millions  of 
tllars,  many  more  than  those  appearing  in  the  census  ot  market-garden 
oducts,  are  produced  in  kitchen  gardens  by  feminine  labor.    No  in- 
iderable  amount  of  small  firuits,  both  for  home  use  and  for  the  vil- 
and  city  markets,  is  grown  and  picked  by  feminine  hands;  and 
quantity  and  value  of  wild  berries — strawberries,  raspberries,  whcJr- 
)erries,  blackberries,  cranberries,  and  other  kinds — would  annually 
regate  far  more  than  the  fortune  of  one  millionaire.'  Then  if  the 
»aal  or  regular  labor  of  women,  in  assistance  volunteered  or  required 
planting,  weeding,  cultivating,  haying,  harvesting,  and  even  the  care 
:  live  stock,  be  computed  at  its  true  value,  and  its  real  percentage  of 
ir  total  farm  production  calculated,  how  would  the  figures  swell  the 
im,  and  magnify  the  proportion  of  the  wealth  wrought  from  the  mine 
'  the  farm  by  the  hand  of  woman ! 

The  correspondents  of  the  Department  frequently  refer  to  the  part 
ten  by  woman  in  rural  labor  in  this  country.  A  brief  digest  of  this 
stimony  to  feminine  industry  in  open-air  service  may  be  worth  re- 


^rding. 


22  A 


338  AQSICULTUBAL  REPORT 

Id  New  England  very  little  regular  labor  in  the  fields  is  performed  Iff 
women.    The  variety  of  in  door  employments  is  sncb  as  to  furnish  voik 
of  a  U^ht  and  varied  character,  requiring  every  degree  of  skill.   Yet 
in  hayins^,  laborers  bein<x  scarce,  the  wives  and  daughters  of  fanners 
sometimes  aid  in  spreading  and  raking  hay.    In  planting,  in  a  fer 
cases,  girls  arc  wont  to  aid  in  "dropping"  com  or  other  seeds  planted 
in  bills  or  drills.    Women  sometimes  assist  in  milking,  bat  not  so  Run- 
erally  as  in  former  generations.    In  the  care  of  poultry  they  still 
by  far  the  greater  share.    One  report  states  that  in  some  districu 
Vermont  one-twentieth  of  tbe  farm-work  is  done  by  women.    In  L 
County,  U!  Maine,  a  corresi)ondeut  writes  that  "female  out-door      orii 
unknown — inconjpatiblc  with   New  England  institutions."    Oinii 
almost  exclusively  employed  in  hop-i)icking,  wherever  hops  are  gro' 
their  nimble  fingers  rendering  them  superior  to  men  or  boys;  bat 
usually  receive  but  one-fourth  the  wages  of  men  in  the  hop-;  u 

Barnstable  County,  Massachusetts,  the  work  of  setting  out  «  J- 

vines,  weeding  them,  and  picking  the  fruit,  is  mostly  done  by  wi 
and  they  obtain  for  setting  and  weeding  10  to  12  cents  per  hour, 
same  rate  paid  to  men,  and  U  to  2  cents  per  quart  for  picking,  in  i 
they  avenige  1.4  bushels  per  day.     Women  are  more  efficient  t     i 
at  this  labor.  "^  Canadian  women,  and  occasionally  Irish,  hire 
work  on  shares  in  ditl'creut  parts  of  New  England,  though  the  dqi 
employed  is  not  large ;  and  they  will  undertake  nearly  all  kinds  of 
work.    "Many  of  them  are  as  smart  as  the  men,"  but  as  a  n 
are  less  etllcient  and  receive  proi>ortionately  less  pay. 

Similar  customs  prevail  in  New  York,  comparatively  little  outdoor 
service  being  rendered  by  American-born  women.     In  tying  bop-niMB 
and  picking  hops,  in  which  celerity  in  digital  manipulation  isawinniBg 
accomplishment — an  occupation  that  is  substantially  an  indastrial  pi^ 
nic— 'they  are  universally  preferred,  and  are  jKiid  "by  thejob,''orB^ 
cording  to  the  measure  of  work  done.    In  picking  grapes  and  other 
finiit,  and  in  packing  fruit  for  market,  they  excel,  and  in  some  districts 
find  agi'eeable  employment  in  such  service.    Most  of  the  beixlesof  Net 
Jersey,  grown  so  extensively  for  the  markets  of  New  York  and  Phih- 
delphia,  are  picked  by  girls  and  women,  at  a  given  rate  per  quart,  and 
they  often  make  more  than  men  at  the  same  employment.    In  muKf 
districts  in  Pennsylvania  verj'  little  out-door  emplo^-mentisundotlkeB 
by  women,  while  in  others,  especially  in  those  less  improved,  or  iritbl 
large  foreign  element  in  the  population,  much  and  various  farm-^ 
done  by  women.   In  Butler  County,  which  has  a  large  immigrant  < 
"  the  women  assist  in  every  out-door  operation  in  which  they  can 
themselves  useful,  so  far  as  their  si)ai*e  time  from  the  kitchen      d 
will  permit,  while  their  coniibrtable  homes  show  that  they  donoL 
their  household  duties."    These  immigrants  ''not  only  do  not  Ic 
habits  of  industry,  but  are  stimulated  by  the  prosiiect  of  being  a 
accumulate  enough  to  educate  their  children,  and  for  sickness  ano 
age."    Agricultural  machinery  is  reducing  the  propoition  of  fem 
bor  required  in  harvesting,  yet  a  woman  may  occasionally  be  seen  our- 
ing  the  teams  which  are  the  motive  power  in  reaping  and  mowio" 
one  who  (tan  bind  or  gather  grain  with  celerity  and  skill  is  not  d 
to  find.    The  assistance  of  women  in  out  door  work  is  ciyoycd  to 
extent  in  Delaware,  esi)ecially  in  "saving  coni-foddcr,"  which  is 
used  as  a  substitute  for  hay,  and  in  picking  peaches  for  marl 
wages  paid  to  women  is  said  to  be  three  fourths  of  tho  rate  am     H** 
men,  and  *'  their  efficiency  is  in  the  same  ratio.** 

Among  the  poorer  classes  of  whites  iu  some  counties  of  MaiylindytiK 
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ermans  e8]>ecially,  women  assist  in  snch  labor  as  planting,  boeing  com, 
eeilitig  tobacco,  and  raking  grain.  Sometimes  they  obtain  men^s  wages, 
It  afiuall.v  about  three-fourths  as  much.    In  such  work  thoy  are  otten 
aite  da  efficient  as  men.    Negro  women  have  been  accustomed  to  all 
Luds  of  farm  labor,  though  generally  employed  in  the  lighter  branches. 
Women  assist  in  farm-labor  to  a  vei^  limited  extent  in  Virginia, 
inco the  war,  the  negro  women  object  to  field-work.  Very  generally,  how- 
irer,  the  "small  farmers"  have  occasional  assistance  from  wives  and 
aaghters,  in  most  of  the  branches  of  service  enumerated  in  the  record 
f  woman's  work  in  other  States.    They  are  esi)ecially  useful  in  "  worm- 
1^,  suckering,  and  stripping  tobacco,''  often  more  efficient  than  men, 
t  receiving  only  one  half  to  two- thirds  as  much  pay.     In  some  coun- 
ts full  wages  are  paid  for  work  in  planting  and  gathering  com ;  fulk 
'  is  often  given  binders  in  the  wheat  harvest  who  can  keep  up  with 
t^  re^I>er.     In  Nelson  County,  **some  are  expert  at  cradling,  and  seem 
eased  with  it,  reganling  it  as  more  or  less  of  a  frolic." 
Thmugbout  the  Southern  States  a  large  i>ortion  of  the  females  among 
negroes  were  accustomed  to  general  farm- labor,  most  of  whom  now 
I    ne  it,  appearing  to  regard  it  as  a  relic  of  slavery,  and  not  "  suited 
0  lailies."  It  is  stated  of  some  States  that  not  more  than  a  fourth  part 
s  many  do  outdoor  work  as  formerly. 

White  women  in  North  Carolina,  to  a  limited  extent,  render  assist- 
»  to  husbands  and  fathers  who  do  their  own  farm  work.     In  some 
Ticts  of  South  Carolina  it  is  said  that  "20  per  cent,  of  the  farm  labor 
[lerfonned  by  women,  black  and  white.    On  an  average  they  are  not 
I  more  than  half  the  wages  of  men,  and  their  efficiency  is  in  the 
ae  ratio."    Very  little  farm  work  is  done  by  women  in  Georgia,  in  as- 
cance  at  home,  never  biring  out,  except  in  some  instances,  at  cotton- 
leking.     Yet  there  are  instances  reported,  as  in  Cherokee,  in  which  "  a 
widows  manage  their  farms  without  any  adult  males  to  help ;  and 
'  plow,  hoe,  barvest,  bind,  and  gather  their  crops,  shear  sheep,  and 
ry  on  all  fanning  ojierations."    Similar  cases  are  found  in  all  the 
olf  States.     In  the  harvesting  of  the  cane,  and  in  the  o[)erations  of 
igar-making,  female  labor  is  found  efficient ;  while,  in  another  State,  a 
-usty  bachelor  maliciously  hints  that  the  agricultural  occupation  pre- 
intnl  by  women  in  his  section  is  "raising  Cain."    A  large  portion  of  the 
dening  of  Duval  County,  Florida,  is  done  by  women.    In  Louisiana. 
L       ssippi,  and  Alabama,  white  women  upon  small  farms  assist  in  field 
ccupations  more  tlian  formerly.    Picking  cotton  is  preferred,  and  when 
mployed  for  wages,  pay  is  proportionate  to  the  work  accomplished, 
kxasional  aid  in  the  light  work  of  the  farm,  as  cotton-seeding  or  cot- 
jn-picking,  is  given  in  Texas,  Arkansas,  and  Tennessee.    Among  the 
ich  lands  and  largo  farms  of  Kentucky  very  little  out-door  work  is  done 
<v  women,  either  white  or  black ;  but  in  the  less  opulent  hill  regions 
lite  women  do  more  farm  work,  and  black  women  less,  than  formerly. 
n  Missouri,  where  the  same  general  statement  holds  good,  it  is  said 
hat  "  one  woman  in  a  garden  or  at  the  sorghum-kettle  is  considered 
jqual  to  two  men."    Very  little  farm  work  isuone  by  native  Americans 
u  all  the  States  of  the  Ohio  Valley  and  the  lakes,  that  little  being  casual 
issistauce  in  emergencies,  as  a  matter  of  convenience  and  sometimes  of 
necessity,  as  is  reported  of  all  other  sections  of  the  oountry.    Garden- 
lag  and  fruit-picking  are  preferred,  and  hop-picking,  where  hops  are 
grown.    Immigrants  do  more  out-door  work,  "especially  for  a  few  yeard 
after  coming  here.    As  they  become  Amerioanized  they  work  less  on 
the  farm."    "  They  do  all  kinds  of  tarm  work,"  says  a  c6rrespondent  in 
Wisconsin,  "and  many  kinds  as  well  as  the  men.''    As  hop-pickers,  in 
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liio  !Nortb\vebt,  they  arc  preferred  to  men,  and  secure  the  same  pay,  but 
lor  most  farm  vvork  do  uot  receive  more  tbao  one-half  or  two-thirds  of 
the  wages  of  meii.  lu  Minnesota  female  immigrants  work  extensively 
in  all  branches  of  farming.  '^In  binding  and  shocking  grain,  Bomeof 
them  are  equal  to  the  best  of  men."  Some  of  them,  in  times  of  Bcaraty 
of  labor  and  high  rates  of  wages,  have  received  i2,oi)  to  $3  poi*  day,  when 
male  laborers  obtained  $3  to  83.50. 

In  Kansas  the  kitchen- garden  is  generally  in  charge  of  the  mistress  o( 
the  farm-house.  When  employed  for  wages,  women  get  aboattiie  same 
as  men  for  the  same  amount  of  work,  though  this  is  not  invariably  the 
case.  In  some  counties  in  Nebraska  no  out-door  work  of  women  is  re- 
ported ;  in  others  much  is  done  in  haying  and  harvesting,  some  can 
fcbiud  as  much  wheat  as  men,  "though  they  cannot  bind  it  so  tightly,' 
in  which  cases  they  get  the  same  pay  for  it.  A  coiTespondent  says: 
'*  The  day  is  past  in  progressive  Nebraska  for  the  *  weaker  vessel'  to  g^ 
less  pay  than  men  for  the  same  work."  In  Utah  it  is  claimed  that  women 
<lo  uot  generally  work  out  of  doors.  One  report  admits  that  women  assJBt 
occasionally  at  haivest,  and  that  they  receive  half  the  rate  of  wages 
paid  to  men.  Less  farm- work  is  done  by  women  in  the  Pacitic  Slates 
jind  in  the  Territories  than  elsewhere,  on  account  of  their  comparatiTe 
pauci  ty  of  u  um  1  lers. 

Farm  management. — ^There  is  a  higher  aspect  of  woman's  rord 
work — that  oi"  farm  management.  The  presumption  might  be  natnn) 
that,  with  no  special  training,  no  experience,  and  little  theoretio 
knowledge  of  agriculture,  failure  would  be  certain.  Were  women  rai- 
erally  to  undertake  it  without  practical  knowledge,  failure  might 
leasonably  be  expected.  As  those  who  become  farmers  generally  as- 
sume the  business  of  fanning  from  necessity*,  as  ui)on  the  death  -of  a 
husband,  with  no  resources  except  those  to  be  develojied  thToagb 
the  processes  ot*  agTiculture,  they  must  necessarily  be  "  tenibly  in 
eaniest "  in  their  endeavors,  with  caution  stimulated  by  a  thought  of 
the  consequences  of  failure  to  their  dependent  children,  and  persisteaoe 
strengthened  by  the  hope  of  comfort  and  competence,  with  edocatimi 
and  social  standing  tor  the  youth  of  the  household.  If  one  thns  left 
alone  distrusts  her  ability  to  earn  a  living  from  the  farm,  she  sells  it, 
leaving  to  enter  the  ranks  of  managing  farmers  mainly  the  women 
of  some  confidence,  of  persistent  energ>',  of  resolute  will,  and  a  decided 
taste  for  the  business.  This  may  explain  what  the  records  of  the  De- 
partment show,  so  far  as  the  facts  have  been  reported,  that  women  suc- 
ceed as  farmers  in  about  the  same  proportion  as  men.  A  few  examples 
of  the  many  reported  will  illustrate  the  subject. 

Two  unmarried  daughters  of  the  gallant  General  Miller,  of  •^FD  toy, 
su'"  fame,  living  in  an  interior  hill  town  in  New  Hampshire,  have  te 
years  managed  a  farm  of  scarcely  average  fertility,  which  they  have  im- 
proved without  outside  resources.  They  lead  the  neighborhood  in  the 
cultivation  of  fruits  and  flowers,  and  in  the  production  of  gil^ed^ 
butter,  which  commands  a  fancy  price  in  the  Boston  market.  Thev  pay 
liberally  for  labor,  and  deal  generously  with  local  enterprises  for  so- 
rial  and  moral  improvement. 

An  aged  cou])le  in  Washington  County,  New  York,  owned  aftnnof 
230  acres.  As  they  became  incapacitated  for  its  management,  one  of  the 
boys  assumed  control,  but  soon  made  a  failure,  and  was  follow  in 
succession  by  several  brothers,  until  the  homestead  became  a 
hopelessly  incumbered.  Then  a  maiden  sister  accepted  the  trost;,  \  ^ 
in  eight  years,  ^vithout  other  capital  for  its  improvementi  removed 
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auibrauccs,  and  placed  the  paternal  acres  in  a  floarisliiug  and  pro> 
active  condition. 
A  widow  in  Columbia  County,  Pennsylvania,  whose  husband  died  in 

:,  involved  herself  by  the  purchase  of  his  personal  property  at  the 

e  of  his  effects,  and  managed  the  farm  with  economy,  skill,  and 

srment,  producing  excellent  crops  in  summer,  making  money  in  winter 
V     T  success  in  stall-feeding :  and  she  now  owns  150  acres,  clear  of  all 

imbrance,  has  built  a  new  house,  improved  the  £arm,  and  is  regarded 

y       *  neighbors  as  in  all  respects  a  successful  farmer. 

lu  Duval  County,  Florida,  report  states  that  twenty  farms  are  man- 

ged  successfully  by  women,  mainly  war-widows  compelled  to  find  sup- 

ort  for  their  families.    One,  with  two  daughters,  does  all  the  farm- 

tk  in  that  warm  climate,  and  has  harvested  in  a  single  year  100 
lels  of  corn,  200  bushels  of  sweet  potatoes,  and  cultivated  1^  acres 
1  <    Qe. 

A  woman  in  Washington  County,  Texas,  owning  a  farm  of  500  acres 
t  the  close  of  the  war,  has  made  $75,000  upon  it  since,  and  now  desires 

retire  for  the  education  of  a  daughter, 
in  more  humble  life  successful  cases  occur.    In  Boone  County,  Ken- 

cy,  a  young  woman  was  left  a  widow  with  several  children  and  8800 
1  money.  She  bought  land,  supported  her  family^  gave  each  $3,000  for 
start  in  life,  and  at  the  end  of  twenty-eight  years  had  remaining  a 
loiwrty  worth  §11,000. 

Not  only  do  many  make  a  living  and  attain  a  competency^but^they 

rove  good  farmers.    A  correspondent  in  Harrison  County,  West  Vir- 

inia,  says :  "  My  neighbor,  a  widow,  raises  better  com,  wheat,  oats, 

t.,  than  any  of  her  {uijacent  neighbors.'* 

Ajn  Ohio  correspondent,  in  Holmes  County,  tells  of  the  success  of  a 

oan  in  managing  a  farm  of  160  acres,  who  sells  sheep,  wool,  butter, 

rs,  and  other  products,  and  from  her  profits  is  able  to  loan  money: 
yet  she  is  only  assisted  by  a  son,  not  yet  grown,  and  one  hired 

K)rer.  There  is  another  case  in  Mercer  of  a  woman  who  kept  the 
I    lestead,  her  liusband  dying  in  debt,  paid  oft*  all  obligations,  and  at 

I  end  of  ten  years  has  a  prcSuctive  farm. 

jThere  are  cases  of  success  under  conditions  of  peculiar  hardship.    A 
iman  in  i\Iichigan,  left  a  widow  with  four  children,  too  distrustfol  of 

'  resources  to  risk  the  employment  of  help,  carried  on  alone  a  farm 
I  80  acres,  with  such  assistance  as  she  could  obtain  from  her  children, 
et  she  raised  good  crops  and  good  stock,  and  prosi)ered. 

In  Greene  County,  Wisconsin,  two  ori)han  sistersmanage the  paternal 
state  with  eminent  success,  doing  much  of  the  labor  with  their  own 
s,  both  in  agriculture  and  horticulture.  In  Columbia  County  a  farm 
•1  luO  acres  is  uianaged  by  a  widow  with  far  more  successful  results 
ban  her  husband  was  able  to  secure  in  his  lifetime.  In  Crawford  a 
roman,  left  a  widow  with  a  family  of  small  children,  with  an  incum- 
lered  farm  of  IGO  acres,  has  paid  up  the  mortgage  and  laid  up  money. 
}he  displays  business  tact  in  buying  her  supplies  and  selling  her  prod- 

s.    Another  in  the  same  county,  with  a  fomily  of  four  small  boys, 

iducts  a  farm  successfully,  drives  her  own  reaper,  and  knows  well 
low  to  drive  a  bargain.    Another  correspondent  writes  of  a  muscular 

liden  in  the  same  State,  twenty-one  years  old  and  six  feet  high,  who 
leiights  in  chopping  wood,  splitting  rails,  breaking  colts,  and  holding 
the  ^^  bre aking-up  plow,''  and  is  an  excellent  marksman  with  a  rifle, 
loing  all  these  things  with  masculine  skill.  Of  course  her  example  is 
to  be  commended,  though  a  better  one  for  the  race  than  that  of  some 
SO!     mer  embodiments  of  an  effete  civilization. 
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Tliorc  are  lu.any  cases  reported  io  Illinois  in  wliich  women,  genenlij 
Avidows,  manage  successfully  large  farms.     , 

In  that  young  State,  Kansas,  are  already  similar  instances.  In  TSemir 
ha  County,  a  young  widow  managed  a  cheese  dairy  of  twenty  cows  aiiO' 
ces^l'ully,  accumulated  property,  ''attracted  the  attention  of  a  riA 
widovrer  from  Illinois,"  the  result  being  a  nnion  of  both  fortantt 
Several  farms  of  160  acres  each  are  well  managed  by  women  in  OsafiCL 
In  Jiickson,  a  widow  with  six  small  children  cultivates  a  tract  of  41 
acre^a,  hiring  occstsionally  a  horse  or  pair  of  oxen  for  plowing,  and  p6^ 
forming  all  the  labor  of  the  tann,witb  better  results  than  her  neighbors 
obtain  from  their  labor.    A  similar  case  is  reported  in  Davis  County. 

These  cases  api)ear  to  be  those  arising  under  the  spur  of  neceaaitifi 
Widows  with  children  to  support  cannot  be  governed  in  their  lifis-woK 
by  considerations  of  festhetics,  or  of  womanly  reserve;  waiting moi^ 
must  be  fed.  There  are  others  who-want  not  subsistence  but  snbsttt* 
tial  occupation.  They  find  it  in  the  domain  of  nature,  and  with  it 
health,  cheerfulness,* and  contentment.  An  example  is  given  in  LippiB- 
cott's  Magazine,  from  that  stigmatized  class,  '^old  maids,"  which  will 
represent  many  others  of  somewhat  similar  character : 

I  knoTv  two  women  who  may  bo  cIosslhI  in  this  category — nnmarrie<1,  forty  yeonoU, 
or  thert^abouts.  I3ot h  are  of  i;ood  family,  the  claaf^htora  of  wealthy  men.  The  onay  aoai 
dozen  yuars  a^Oy  Qmliu^,  as  no  sensible  woman  can  fail  to  do,  that  fiwhionable  lifchiA 
nuthiirg  in  it  to  B:iti.sfy  her,  nin^Io  a  stand  for  herself.  She  told  her  fauiUy  thai  thft 
miist  liave  a  life  of  her  own.  She  had  no  especial  gifts,  except  a  remarkable  afli- 
tnde  for  bnsiness,  inheritiKl  fi'om  her  father.  In  a  ({aiet  way  she  had  turned  her  attal- 
tion  to  fruit-j;ro\vin*;,  a  branch  of  industry  oflcrinj;  many  attnustions  to  her,  and  iato 
the  bnsin«^s8  she  detennincil  to  enter.  F<jrtunately,  she  had  anfflcient  money,  left  bv 
by  her  grand  father,  to  bf)  ai)lo  to  carry  out  her  plans,  despite  tlie  snocrs  of  bcF  faabiofr 
able  acquuintaiici-j),  and  the  oI)jections  and  obstacles  raised  by  the  home  Qixcl^  Shfl 
establisbe<l  herself  on  a  fruit- fanu  in  the  western  part  of  this  State,  (PunnHyiTaiiiaJ 
Her  work  pnmpered.  Now  she  is  the  owner  of  several  hundred  acres,  and  bai  flOK 
8t-ant  remuuemtivo  occupation  of  a  kind  agreeable  to  her.  After  a  few  yvan  Inr 
father  died,  and,  insteiul  of  the  rich  niau  he  was  e.stimato<l,  he  was  found  to  bea  boak- 
mpt.  This  daughter  had  a  comfortable  homo  and  snpport  to  offer  her  mother  and  in- 
valid sister.  She  h:is  (^uite  a  settlement  of  people,  men  and  women^  to  whom  she  and 
her  sister  minister  in  vari<ms  ways.  In  fact,  she  lives  a  life  which  is  useiViI  tootheil 
and  develops  her  own  powers,  and  in  the  consciousness  of  that,  ezgoylng  happlTW 
and  peace. 

There  appears  to  be  something  ennobling  in  this  enforced  selfreiiflBee 
and  tbonglitful  iuilustry,  which  has  a  rcfles  iudueuce  in  estabiishiBg  ii 
the  character  of  their  childi^n  elements  of  tuanliuess  and  sobrietj* 
A  concspoiideut  in  Clay  County,  Kentucky,  writes:  '^Itisa  renMik- 
able  fact  that  widows  have  raised  the  best  chHdren,  less  addicted  to 
intenipenite  habits  than  those  who  have  fathers,  and  have  provided  far 
them  more  of  the  comforts  of  life.  Generally,  in  this  region,  it  is  Q^ 
necessary  to  know  that  a  young  man  has  been  raised  by  a  widow  l» 
entitle  him  to  the  fullest  contidence;  and  he  is  osually  found  iodoB- 
trioua,  intdligeut,  economical,  and  moral." 

Her  proper  nhare  in  rural  labor, — No  true  woman  or  sensible  man  wooH 
advise  a  course  tending  to  impair  the  delicacy  of  feeling  natural  ti>  a 
woman  of  reiiiiement.  Communion  with  nature,  with  the  heavens  te 
shelter,  and  the.  sun  for  warmth,  has  no  such  tendency,  though  [MDBO- 
tive  of  health  and  cheerfulness,  strength  of  muscle,  and  eJastieitj  rf 
spirit.  There  is  general  complaint  of  want  of  opi)ortuuity  for  preltt' 
ble  employment  of  woman.  There  need  nut  be.  Most  of  tbo  prevalw* 
education  of  girls  fits  them  only  to  be  teachers  of  [jrimary  sohools,  a»* 
a  glut  ill  the  market  for  common-school  teachers  exists,  and  raM  i^ 
wages  therefore  rule  low.  Yet  there  are  a  few  female  teaebers  with 
salaries  of  $1,000,  82,000,  and  even  $2,600.    Make  educatmi  ptatiiai, 
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tive,  a  Uying  reality,  and  Bot  a  thing  that  withers  on  leaving 
and  dies  with  marriage,  and  new  and  congenial  avennesof  profit 
fort  will  be  opened,  and  many  of  them  will  lead  into  theconntry. 
)  embowered  in  verdure,  perfumed  with  flowers,  and  enriched 
iscious  fruitage.  A  school  of  horticulture  for  women,  theoretic 
actical,  is  in  operation  in  Massachnsetts  in  connection  with 
issey  Institution.  Many  have  taken  a  short  cut  to  a  horti- 
education,  and  achieved  success  in  practice.  A  maiden  lady 
;nern  Indiana  leased  a  few  acres  in  fruit  trees,  which  a  man  had 

0  cultivate  properly,  and  has  been  able  to  buy  the  place  and  hold 
Ins   in  cash.    Such  instances  are  multiplying  rapidly.    Some 

are  making  a  profitable  specialty  of  flower  culture ;  flower  fkrms 
fumes  may  be  next  in  order.  The  raising  of  certain  flower-seeds 
furnish  agreeable  and  profitable  employment.  There  is  almost 
;  variety  in  the.  specialties  for  which  a  young  woman  may  be 
ally  educated,  in  the  culture  of  flowers,  seeds,  fruits,  and  vegeta- 
Poultry-keeping  is  profitable  a$,a  separate  business  when  prop- 
maged,  but  is  safer  as  an  ac^anct  of  the  farm.  Few  are  aware 
impetus  given  to  bee-keeping  by  the  successful  practice  and  edi- 
'cachiags  of  Mrs.  E.  S.  Tupper,  of  Iowa,  who  is  associated  with 
avery,  at^  1  >es  Moines,  in  the  rearing  of  Italian  queens.  The 
:ig  note  from  Mrs.  Tupper  will  faintly  indicate  the  interest  and 
rhic'h  women  find  in  the  business : 

3  the  past  four  years  many  women  bare  been  tnming  tlieir  attention  to  bee- 
as  au  occupation — pleasant,  easily  managed,  and  remunerative.  We  are  alad 
that  in  every  instance  which  has  come  to onr  knowledge,  success  most  marked 
ndod  the  undertaking.  I>om  reports  that  have  been  made  to  us,  we  con- 
e  following  instances:  One  yonng  lady  who  had  been  teaching  for  sereral 
id  whose  Cealtb  had  failed,  undertook  the  care  of  her  father's  bees,  twelvo 
in  nnmUer,  that  had  never  been  profitably  managed.  Under  her  care  thefint 
bey  incniSLfied  to  thii-ty  colonies,  and  the  third  season  after  she  took  them  in 
ho  sold  $1,200  worth  of  honey,  and  had  in  the  fall  flfty-four  strong  colonies  in 
es.  She  says :  '^  The  time  I  devoted  to  them  I  did  not  miss,  and  the  pleasure 
by  the  work  was  so  great  that  I  would  enjoy  doing  it  even  if  no  profit  were 

►w,  with  scanty  provision  for  her  snpport,  turned  her  attention  to  bee-keeping, 
hased  t^n  poor  hives  in  the  spring  for  $50,  and  expended  about  as  mnch  more 
hives.  The  tirst  season's  yiek)  of  honey  gave  her  back  her  investment  and 
The  second  season  she  sold  $900  worth  of  hon^ y,  and  her  stock  of  bees  that 
bcred  thirty -two  colonies,  all  strong.  We  know  of  more  than  one  hundred 
who  are  successfully  building  up  apiaries,  but  have  no  record  of  a  single 
Several  have  assnmed  the  care  of  their  hnsbands'  bees,  and  find  them  a 
'  profit. 

rgest  apiary  in  the  West  is  now  in  Dos  Moines,  managed  entirely  by  women, 
doin^  a  large  business  in  importing  and  rearing  Italian  bees,  as  well  as  in  tbo 
loncy.  From  the  South  we  hear  of  many  who  are  engaging  in  the  business, 
ii  to  bo  hoped  that  many  others  in  that  region  of  flowers  win  be  induced  to 
on  it,  and  help  coavert'that  which  is  now  wasted  into  a  source  of  wealth. 

her  letter,  detailing  the  experience  of  Miss  Kate  Grimm,  of  Jeffer- 
sconsin,  relates  that  in  1870  she  had  charge  of  one  of  her  father^s 
5,  one  hundred  and  seventy-eight  old  colonies,  which  increased  by 
ng  to  two  hundred  and  eighty-five.  She  obtained  2,000  pounds 
icted  honey,  which  was  sold  for  $320;  5,000  pounds  of  box  honey 
t  81,200;  forty-seven  new  colonies  were  sold  for  $-423;  and  the 
f  combs  of  united  colonies  was  $90;  in  all  $2,033.  lu  1871.  be- 
;  the  season  with  fifty -six  colonies,  she  obtained  3,700  i)oanu8  of 
ed  and  2,873  of  box  honey,  and  the  total  product  was  $1,004.    She 

001  teacLier,  but  says  in  her  note  that  she  is  ^^ convinced  timt  a 
can  earn  ten  times  as  much  by  taking  care  of  bees." 

t>riei'  suggestions  are  oaly  hints  to  possible  rural  avocatiouB  fiir 
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woman,  iuid  by  uo  means  an  enumeration  of  tbem.  But  these  will  6iif- 
Hce  to  atti*act  the  attention  of  energetic  women  who  desire  to  enlarge 
their  usefulness  without  diminishing  their  self-respect  or  lowering 
their  social  standing. 

THE  INDUSTRIAL  EDUCATION  REQUIRED. 

The  general  idea  of  the  education  now  needed  for  the  boys  and  girh 
of  the  farm,  is  expressed  in  the  words  of  the  writer  printed  in  a  previoas 
report :  "  Delving  in  classic  mines  through  weary  years,  till  the  atmo- 
sphere of  the  present  is  moldy  with  the  emanations  of  the  dead  past, 
will  not  sufiico  for  the  activities  and  practicalities  of  this  living  age. 
The  theory*  and  philosophy  of  language  must  take  a  high  place  in  Amen- 
can  educiilion ;  but  science,  in  its  myriad  applications  to  art  and  inven- 
tion, opens  a  field  inviting,  alluring,  and  boundless,  which  promises 
more  of  good  and  glory  than  any  other  path  of  learning.  It  is  a  new 
path.  Alas!  how  little  do  the  ^  masters'  of  special  branches  of  scienoe 
at  present  know  *of  the  treasirres  of  which  they  have  eanght  Imt 
glimpses,  and  how  powerless  are  they  to  apply  this  knowledge  to 
human  arts  or  the  wants  of  man  ! "  It  should  be  uniform  for  all  "so 
far  as  it  may  be  necessary  for  social  harmony  and  i^  proper  mratd 
balance,  and  specific  to  suit  the  peculiar  wants  of  the  iudividnaL' 
[t  should  he  alike  for  both  sexes  in  the  principles  and  precepts  which 
underlie  all  human  action,  and  specific  in  their  application  to  tbe 
peculiar  sphere  and  range  of  industries  to  which  each  sex  may  proporlf 
bo  called.  For  women,  it  should,  of  course,  involve  the  philosophy  and 
chemistry  of  all*  household  aits,  and  thus  cause  the  overthrow  of  the 
tyranny  of  the  kitchen  and  the  dynasty  of  ignorance,  while  preserving 
the  health  and,  i>erhaps,  saving  the  life  of  the  family.  And  what  can 
be  more  efL'ectual  as  a  means  of^ulture,  of  attaining  intellectaal  and 
moral  elevation,  than  an  investigation  of  the  laws  of  vegetjible  phy- 
siology, and  an  acquaintance  with  the  conditions  which  affiict  vegetable 
and  animal  health  and  growth  f 

Oircumstances  may  arise  in  which  a  knowledge  of  the  application  of 
these  principles  to  the  processes  of  agriculture  may  be  necessaiy;  m 
fact,  may  not  such  knowledge  be  valuable  to  the  wife  and  danghtersaf 
any  farmer?  But  there  are  industrial  arts  which  have  beefi,  and  prob- 
ably will  continue  to  be,  measurably  controlled  by  women.  The  care  of 
the  farm  dairy,  the  preservation  of  fruits,  the  preparation  of  fhiits  for 
market,  the  keeping  of  bees  and  poultry,  the  care  of  the  flower-garden, 
and  souietimcs  the  management  of  the  vegetable  garden,  will  coutinse 
to  furnish  congenial  and  profitable  occupation  to  women ;  and  in  all 
these  avocations,  applied  science  will  enhance  skill  and  more  certainly 
insure  success.  A  practical  education,  if  supplemented  with  a  knowl- 
edge of  what  is  essential  in  literary  and  polite  accomplishments^  will 
deepen  and  intensify  female  charms  of  mind  and  person  in  all  hwuthfcl 
and  rightly  constituted  society. 

THE  rOSITION  OF  OUR  INDUSTRIAL  COLLEGES. 

In  the  free  and  progressive  West  the  doors  of  industxial  colleges  are 
thrown  wide  open  for  the  admission  of  women.  In  the  East  the  aex  b 
knocking  persistently  for  permission  to  enter.  The  officers  of  the  Api- 
cultural  College  of  Vermont  have  decided  upon  admission  without  fifr 
tinction  of  sex,  beginning  with  the  year  1872. 

Women  were  not  received  in  the  Pennsylvania  AgricnltaTal  CoD^ 
for  twelve  years  of  its  existence.    After  a  careful  considfiratioa<tf  tpe 
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uestiou,  tho  trastccs  decided  that  they  conld  not  tak«3  the  it^ponsi- 
ility  of  denying  its  advantages  to  half  the  youth  of  the  State,  and 
oted,  in  1871,  to  admit  both  sexes  upon  equal  conditions.  They  there- 
ore  announce  that  ^^  ladies  are  now  admitted  to  the  same  courses  of 

udy  as  the  gentlemen,  are  subject  to  the  same  rules,  and,  on  comple- 

ion  of  their  studies,  will  receive  the  same  certificates  and  degrees. 

I     h  separation  of  the  sexes,  and  variation  of  labor  for  instruction  and 

vise  as  prudence  dictates,  will  be  carefully  secured ;  but  the  privi- 

Bijes  enjoyed  will  be  equal,  and  the  advantages  derived  from  a  resi- 

tce  at  the  college  will  be  as  great  in  one  case  as  in  the  other.'^ 

Jhe  Wisconsin  University,  a  branch  of  which  is  tho  land  grant  agri- 

solture  college  for  that  State,  has  adopted  a  plan  which  combines  "co- 

dacation"  with  instruction,  having  organized  a  "female  college,''  and 

irected  a  building  at  an  exiKjnse  of  850,000,  in  which  a  separate  course, 

r  lady  teachers,  may  be  taken,  and,  at  the  same  time,  the  privilege 

accorded,  at  the  option  of  the  young  women,  of  reciting  in  any  of  the 
•M  ;s  of  the  univei'sity.  The  number  ^^  attendance  during  18^1  was 
I2u.  The  report  of  the  president  of  the  board  of  regent*  certifies  that 
'the  ladies  showed  a  scholarship  not  inferior  in  any  respect  to  that  of 
iie  gentlemen." 

In  the  Michigan  institution  girls  are  making  rapid  progress  in  botany, 

mistry,  horticulture,  surveying,  and  other  studies.    They  are  per- 

tecl  to  test  and  extend  their  hoiticultural  acquisitions  by  practice  in 

ireparing  seed  for  the  ground,  care  of  the  lighter  plants,  trimming  of 

robbery,  and  similar  work. 

Mr.  W.  C.  Flagg,  Corresponding  Secretary  of  the  Illinois  Industrial 
Jniversity,  thus  writes  upon  this  subject : 

AlthoQ^h  there  was  coDsiderable  difierence  of  opinion  in  the  boani  of  trnstoes  as  to 
be  expediency  of  educating  the  yonng  men  and  women  of  our  State  together ;  and 
tiboash  no  proper  dormitories  or  special  iuALstrial  training  can  yet  l)o  mmished  for 
oang  ladies,  still,  in  view  of  the  general  demand  on  the  part  of  the  x>eople,  and  perhaps 
nm  the  fact  that  there  exists  no  legal  right  to  exclude  them,  tho  young  women  of  the 
tote  began  attendance  at  the  fall  term  of  1870,  and  have  been  represented  in  the  uni- 
Arsity  ever  since.    Their  attendance  in  the  academic  year  1^70-71  amonnted  to  twenty- 

ir,  and  the  number  now  in  the  university  (October,  1871)  is  about  forty.  Most  of 
ue  yoang  ladies  are  from  adjoining  towns,  and  board  at  their  own  homes.  The  studies 
bus  far  are  largely  those  of  the  college,  of  literature,  science,  and  art  especially; 
Inglish  literature,  mathematics,  German,  and  French  languages.  About  a  quarter  of 
heir  number  are  engaged  in  the  study  of  chcmisty,  and  four  in  laboratory  practice. 
>ver  half  of  tho  whole  number  take  lessons  in  free-hand  drawing.  There  has  been  no 
leTelopnient  as  yet  of  special  studies  for  young  ladies,  but  a  number  are  in  contempla- 
which  will  be  undoubtedly  of  advantage.  Wood-engraving  furnishes  a  fitting 
MM.  profitable  employment  for  women.  Chemistry,  in  its  application  to  household  arts, 
ipeos  a  wide  field  of  profitable  study  to  the  future  housekeepers  of  our  State. 

Dr.  Gregory,  the  regent,  testifies  that  tho  government  of  the  young 
men  is  much  easier  since  the  admission  of  young  women  to  the  univer- 
sity. He  reports  favorably  upon  the  progress  of  the  latter  in  the  theory 
and  practice  of  the  rural  arts,  aided  by  illustration  in  the  actual  orchard, 
nursery,  forest,  greenhouse,  and  market-garden. . 

The  Iowa  College  was  one  of  the  first  to  admit  girls  to  its  privileges. 
The  officers  report  the  complete  success  of  the  experiment.  The  num- 
ber of  males  pursuing  their  studies  there  during  the  present  year  is 
Ul,  of  females  51.  The  girls  occupy  one  entire  wing  of  the  college 
building ;  a  matron  is  in  superintendence ;  there  is  a  general  house- 
keeper, and  the  housework  is  all  done  by  the  students.  The  president 
teports  the  apparent  equality  of  his  students,  male  and  female,  in  intel- 
lectual capacity,  and  acknowle<lged  recently  his  best  analytical  chemist 
in  the  laboratory  to  be  a  girl  of  seventeen  years.  As  to  difficulties,  in- 
lying watchfulness  and  discipline,  he  declares  he  should  have  twice 
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the  diiliculty  iu  miiDagiug  without  the  presence  of  the  girls.  The  fac- 
ulty are  trying,  with  successfii]  results,  the  plan  of  self-govemmeDt,  the 
power  of  discipline  being  lodged  in  a  court  consisting  of  five  young  men 
and  two  young  women.  Under  this  system  the  number  of  eases  brought 
to  trial  is  decreasing. 

Cornell  University  has  also  thrown  down  the  barrier  to  the  equal  and 
full  education  of  women.  President  White  has  given  publicly  his  ad- 
hesion to  the  practicability  and  desirability  of  co-education  of  the  aexeSi 

The  Oberliu  College,  in  Ohio,  the  pioneer  in  co-education,  has  84  fe- 
male graduates.  Its  proiK>ition  of  lady  students  has,  for  many  yean^ 
been  from  one-third  to  one-half.  From  400  to  500  are  present  anunatly. 
The  results,  after  an  experience  of  nearly  forty  years,  are  emiDent^ 
satisfactory'. 

In  the  University  of  Missouri,  of  which  the  Agricultural  and  MechflB- 
ical  College  is  a  [>ait,  several  young  ladies  now  recite  in  advaneed 
classes.  The  curators  make  this  sensible  point:  '^  Shall  we,  in  eatab- 
lishing  a  great  university  of  the  State,  ignore  and  pass  by  one-hatf  of 
our  people  If  Shall  women  be  excluded  from  the  advantages,  as  thm^ 
they  were  outcasts?  Or,  while  they  are  admitted  in  name,  shtdl  thcgr  ia 
reality  be  shut  out,  because  no  provision  is  made  to  receive  theaiP 
They  favor  the  establishment  of  a  separate  and  distinct  college  te 
women,  with  its  own  bonrd  of  supervisors,  and  the  admission  of  its  meat 
l>ers  to  recitations  and  lectures  in  all  de])artments  of  the  univeiaity; 
''  thus  preparing  for  the  care  of  the  sick-room  and  the  kitchen^  tM 
elevating,  by  science  and  art,  the  commonest  duties  of  home  filBb" 
They  enthusiasticaHy  ask,  ^^  Will  not  the  women  of  the  State,  and  fton 
every  part  of  tlie  State,  make  their  appeal  to  the  legislature  for  tte 
equal  rights  of  their  sex  in  the  State  University  f 

Professor  R.  W.  Uilgard,  occu|wing  the  chair  of  agricultuTal  cfaenia' 
try  in  the  University  of  Mississippi,  in  a  report  to  the  chaneenor  on 
the  orgiinizatiou  of  the  ^'  Department  of  Agriculture  and  the  Meckuiie 
Arts,"  under  the  land-grant  provision,  thus  recommends  a  new  featara 
in  southern  education : 

A  strikin<r  foaturu  in  all,  or  almost  all,  tlio  western  colleges  is  tlio  unquestionied  a^ 
misniun  of  yoiin<;  women  to  any  of  the  courses  tbcy  may  desiro  to  foUow  ;  and  theaai- 
versaJ  testimony  <;(>cs  to  show  that  not  only  do  they,  as  a  p:eucral  thine,  fun?  hoH 
their  own  :is  couii)<'ired  with  the  mnlo  stndents,  but  that  their  iniluencoon  the  beaafior 
and  diligence  of  tlio  other  sex  is  extremely  bencllciaJ.  It  may  perhaps  be  fiil(f 
assumed  that  tiie  Ix^iiefit  is  rocijtroca] ;  but  it  has  been  a  matter  of  surprise  toneti 
find  nhnost  the  samo  courses  prescrilved  to  both  sexes.  Though  not  in  accordaace  «i& 
,  the  *'  advanced  **  views  of  the  times,  it  has  seemed  to  me  that  a  course  in  konKJwfkig, 
in  all  its  branches,  might  advantageously  bo  substituted  for  some  ot*  the  stodieaaat 
pursued. 

A  committee  appointed  to  visit  several  western  institutions,  with  ret 
erence  to  a  ))lan  of  organization  of  the  Arkansas  Industrial  Universitify 
has  earnestly  recommended  the  system  of  co-education  of  the  aeitf^ 
from  an  examination  into  its  results  where  it  has  been  iu  operalioo- 
The  university  now  admits  both  sexes,  without  regard  to  sect  or  racfly 
making  the  minimum  age  for  admission  sixteen  years  for  boys,  and  fim^ 
teen  for  girls. 

Thus  is  the  now  educ*i<:icn  everywhere  taking  a  "now  departure.'; 
vindicating  its  claim  to  breadth  and  freedom  from  hereditary  excl       > 
ness  and  class  distinctions.    Throughout  Europe  the  facilities  for  fe 
education  are  increasing,  and  its  standard  lisuig  to  a  higher  ele^ 
Great  i)rogress  in  this  direction  has  recently  been  made  iu  Rassidi  i 
England  and  Fiance  are  also  advancing.     It  is  fitting  that  the  1 
of  feudal  inequality,  in  the  comparative  op])ortunitie8  for  the  i 
education  of  both  sexes,  should  disapiiear  iu  the  (Juited  States. 
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IOWA. 

report  for  1870  of  tbe  Iowa  State  Agricnltaral  Society,  by  Dr.  J 

rffer,  secretary,  coutains,  besides  the  nsaa)  reports  of  the  treasarer. 

ling  committees,  of  county  societies^  and  of  the  State  Hortical 

esociety,  osvsays  oo  tbe  agricaltnral  auvautages  of  Iowa,  and  in 

its  to  immigration,  bow  to  make  prairie  homesteads  beautiful 

ing  cattle,'  feeding  bogs,' planting  and  cultivation  of  forest-trees 

euera]  farming. 

general  review  of  the  year  the  secretary  shows  that  a  greater 
i;ii  of  corn,  wheat,  rye,  and  oats  baa  been  cultivated  than  in 
revioiis  year.  The  yield  is  a  full  average  and  the  quality  greatly 
for.      The  potato-crop  is  enorinoas;   firiit  a  great  failure.     The 

of  farm  stock  from  diseases  not  specifically  defined  are  large. 
growing,  from  dissatisfaction  with  low  prices,  has  decreased, 
improvement  has  been  made  in  blooded  cattle,  horses,  swine,  and 
•y,  from  importation  of  breeds  of  recognized  su|)eriority  and  ex- 
ce ;  nnd  in  tbe  adornment  of  homes  and  farms,  and  the  constmc- 
f  i)ermanent  residences  for  the  family  for  generations  to  come^ 
d  of  temporary  abodes  ready  to  be  sold  at  the  first  opportunity. 
?rs'  clubs,  literary  organizations,  lyceums,  and  libraries  have  been 
>lied,  and  the  difiusion  of  agricultural  and  newspaper  literature 
V  increased.  Laws  have  been  enacted  to  restrain  stock  from  run- 
at  lar|:^e,  for  the  protection  of  birds,  and  to  prevent  cruelty  to 
>tic  animals  in  transportation  and  other  ways. 

committee  of  the  State  Horticultural  Society  recommend  for  the 
>n  ol'  orchards,  on  the  prairies  of  Southern  Iowa,  the  highest  and 

rolling  ground,  with  a  southern  slope.  If  the  ground  is  only 
ly  rolling  or  nearly  level  they  would  ridge  it  up  well,  leaving  a  deep 
w  ill  the  center,  between  the  rows  of  trees,  in  the  direction  which 
arry  off  the  surface-water  readily.  The  trees  should  be  set  at 
25  feet  apait  each  way,  the  roots  being  covered  3  inches  deeper 
in  the  nursery,  when  planted  in  Southern  Iowa.  But  in  the 
rn  part  of  the  State,  on  the  Missouri  Bluffs,  they  should  be  cov- 
'onsiderably  deeper,  the  soil  being  so  porous  that  they  are  liable 
)  in  summer  from  want  of  moisture,  and  in  winter  from  too  free 

of  the  air  on  the  roots  when  frozen.  No  grass  or  small  grain 
1  bo  allowed  to  grow  in  the  orchard  while  young.  It  should  be 
ated  with  corn  and  kept  clean  of  weeds  till  the  trees  are  large 
h  to  bear.  The  spring  is  considered  a  better  time  for  planting 
in  that  State  than  the  fall,  and  they  should  never  be  planted 
the  ground  is  wet.  It  is  a  good  plan  to  dip  the  roots  in  water 
!  setting.  No  water  should  be  poured  around  the  tree  after 
>et,  unless  it  is  thoroughly  mulched.  Good  clean  cultivation  and 
nt  stirring  of  the  surface-soil  are  better  than  water.  If  water  is 
at  all  it  would  be  better  to  sprinkle  it  on  the  tops  of  the  trees 
sunset.     If  the  weather  is  very  dry  it  may  be  applied  often. 

committee  recommend  the  following  list  of  market-apples  for 
ation  in  Southern  Iowa:  For  summer,  the  Early  Harvest,  Red  As- 
m,  Red  June;  for  fall,  the  Kentucky,  Maiden's  Blush,  Kambo;  for 
r,  Rawle's  Janet,  Wine  Sap,  Ben  Davis,  Willow,  Jonathan,  Grimes' 
n.  These  varieties  combine  in  a  high  degree  the  three  iudisiiensa- 
lahties  for  market-apples,  namely,  large  yield,  fine  appeaxance. 
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good  quality  of  Ihiit,  and  sufficient  hardiness  to  endure,  without  ii\jnry, 
the  cbjuiges  of  climate  to  which  they  are  subject. 

IVlx.  L.  J.  Young,  of  Chickasaw,  Chickasaw  count>',  says  that  in 
Northern  Iowa  almost  any  location  will  answer  for  an  orchard,  except 
the  rich  river  and  creek  bottoms.  The  b^t  location,  however,  is  tie 
high  and  dry  summits  of  the  white-oak  ridges,  on  a  soil  nsaally  caDed 
poor.  The  advantages  of  such  a  situation  are  freedom  from  firoeti  m 
in  spring  and  fall,  and  a  soil  not  so  rich  as  to  produce  an  overgrovth 
of  the  tre^..  The  tree,  therefore,  ripens  its  wood  and  is  tendered  8a&- 
ciently  kardy  to  withstand  the  severe  cold  of  winter.  On  ridges,  abo, 
there  is  not  the  extreme  variation  of  atmospheric  temperature  that 
occurs  on  Xbe  bottom  lands.  In  the  day  time  the  temperature  in  a  hol- 
low protected  by  high  bluffs  and  trees  will  be  several  degrees  wanner 
than  on  the  bluffs^  but  in  the  night  the  case  is  reversed,  and  i& 
the  valley  it  will  be  five  to  ten  degrees  colder  than  on  the  blofb,  thni 
exposing  the  trees  to  greater  extremes  of  heat  and  cold  than  whiBnoa 
the  ridges  or  bluffs.  High  swells  of  the  prairie  also  make  va; 
good  sites  for  orchards,  but  the  greater  fertility  of  the  soil  makes  it 
necessary  to  cease  cultivating  the  trees  earlier  in  the  season. 

The  committee  chosen  to  make  a  list  of  the  best  market  rarietiaBof 
the  apple  for  the  climate  of  Northern  Iowa  recommend,  for  smnmer, 
the  Tetofsky,  Red  Astrachan,  Sops  of  Wine,  Duchess  of  Oldenbnrg;  fiv 
fall,  the  Saxton,  Saint  Lawrence,  Fall  Orange,  Gros  Pommier;  tx 
winter,  the  Fameuse,  Plumb's  Cider,  Perry  Busset,  Blue  Pearmain,  Bea 
Davis,  Bawle's  Janet,  Talman's  Sweet.  This  list,  like  the  former  for 
Southern  Iowa,  was  made  with  much  care.  The  fruit  of  most  of  the 
varieties  is  of  excellent  quality,  and  in  hardiness  the  trees  may  be  safety 
classed  as  "  irou-clads.'' 

It  is  the  opinion  of  the  Horticultural  Society  that  the  Philaddpliia 
and  Black  Cap  raspberries  are  the  best  varieties  for  growing  in  Central 
and  Southern  Iowa,  being  hardy,  prolific,  and  requiring  comparatively 
little  care  in  cultivation.  The  Philadelphia  succeeds  on  light  ean^ 
lands,  is  of  fine  size,  and  sells  for  a  large  price.  The  Black  Cap  is 
highly  esteemed  for  cooking,  as  well  as  for  a  dessert  for  the  table. 

The  bluff-lauds  on  the  Missouri  and  Mississippi  Rivers  are  well  adapted 
to  the  culture  of  grapes.  They  succeed  finely  in  Pottawattamie  coon^, 
diseases  of  the  fruit  or  vine  being  very  rare.  The  Concord  variei; 
is  generally  cultivated.  Dos  Moines  county  has  about  sixty  vineyardi^ 
covering  in  the  aggregate  250  acres,  about  1,200  vines  being  planted  on 
an  acre,  making  in  all  300,000  vines.  About  half  are  the  Concord;  Ae 
remainder  the  Catawba,  with  a  few  others.  The  crop  the  pastaeaaon 
was  900,000  pounds,  averaging  three  pounds  to  a  vine,  and  sellingat 
G  cents  per  pound.  The  amount  received  for  them  was  $54,000.  This 
estimate  does  not  include  the  gardens,  which  would  prorably  eqoal 
about  40  acres.  The  vines  sometimes  suffer  slightly  from  winterldlliDgi 
but  the  loss  from  this  cause  is  so  small  that  it  diminishes  tUe  profit  w 
culture  but  little. 

The  Early  Rose  potato  is  quite  extensively  cultivated  in  LoidN 
county,  and  with  the  best  results.  The  tubers  are  of  excellent  qnalitgrt 
and  the  yield  is  large.  Mr.  James  Pemble,  of  Wapello,  is  repreae&tod 
to  have  raised  two  crops  of  this  variety  the  present  season,  on  theaame 
piece  of  ground.  Both  matured  fully,  and  together  yielded  aboat  600 
bushels  per  acre.  Some  of  the  potatoes  weighekl  throe  and  a  half  to 
four  pounds  each.  Much  attention  has  been  given  in  this  coanty  toth^ 
improvement  of  breeds  of  hogs.    The  Chester  White  and  Magie  an 
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ionsidered  to  be  among  the  best.  The  Poland  and  Si)otted  China  have 
>een  introduced,  and  ore  both  thought  to  be  very  fine. 

Mr.  J.  L.  Budd,  of  Shellsburgh,  Benton  county,  chairman  of  the 
sommittee  on  hedges, considers  the  honey-locust  (Gleditschia  triacanthus) 
he  best  plant  that  can  be  found  for  field-hedges  in  Iowa.  It  is  perfect- 
y  hardy,  and  in  six  years  will  form  a  hed^e  impenetrable  by  man  or 
least,  and  flourishes  equally  well  in  Maine,  Wisconsin,  Iowa,  and 
Sew  Jersey.  There  is  a  hedge  of  this  plant  at  Elizabethtown,  New 
fersoy,  one  mile  iu  length ;  all  its  parts  have  been  subjected  to  annual 
fimning ;  it  has  maintained  perfect  health  and  beauty  for  forty  years, 

i  is  pronounced  by  competent  judges  to  be  one  of  the  finest  hedges 
in  the  United  States.  The  whitethorn  (Cratoegus  twiieniosa)  and  the 
backthom  (RJuimnKS  catfiarticus)  come  next  in  value.  For  a  hedge 
near  the  house,  iu  a  country  town,  the  English  barberry  {Bci'beris  vul- 
garis) is  preferred.  It  is  stronger  than  the  American  barberry,  (Berhe- 
fis  canadensis,)  but  does  not  attain  sufficient  strength  for  an  outside 
fence  until  twelve  years  old,  unless  wires  are  drawn  through  it.  After 
six  years'  growth,  with  two  wires,  it  can  be  relied  upon  for  a  fence.  It 
is  very  beautiful,  especiaUy  in  the  fall  season^  when  covered  with  a  pro- 
fusion of  scarlet  berries.  All  the  foregoing  will  continue  during  the 
natural  life  of  the  plants.  The  Osage  orange  {Alaclura  aurantiaca) 
makes  a  fine  hedge,  but  will  not  endure  the  climate  of  Iowa.  For  a  low 
evergreen  hedge  the  arbor- vitae  {Thuja  occidentalis)  is  unequaled  in  the 
Qlimate  of  Iowa.  It  should  be  kept  pruned  into  a  pyramidal  wall,  not 
more  than  three  or  four  feet  high. 

Mr.  H.  Ellis,  of  Marshalltown,  reports  that  the  timber  forests  of  Mar- 
ihall  county  are  being  thinned  rapidly,  but  the  loss  is  partially  supplied 
yy  cultivated  trees.  Nearly  every  farmer  sets  some  forests  trees  every 
ipiing,  but  the  attention  of  the  people  is  not  yet  sufficiently  aroused  to 
;he  importance  of  the  subject.  Mi*.  Suel  Foster,  of  Muscatine,  Musca- 
ine  county,  recommends  the  planting  of  forests  not  only  for  the 
amber  and  wood,  but  for  beautifying  the  landscape,  increasing  the  value 
>f  the  farm,  diminishing  the  force  of  the  winds,  and  tor  modifying  the 
b  in  summer  and  the  cold  in  winter.    He  regards  the  European 

rch  as  the  best  tree  for  timber-planting  in  Iowa.  It  is  of  rapid  growth, 
px>wing  half  an  inch  or  more  in  diameter  yearly  during  the  first  ten 
^ears,  and  fully  an  inch  yearly  in  the  next  ten.  The  timl^r  is  durable, 
toogh,  and  strong,  and  is  well  fitted  for  almost  all  building  purposes. 
Be  would  advise  farmers  not  to  attempt  to  raise  their  larcn-trees,  but 
bo  buy  them  when  about  two  years  old,  at  the  common  price  of  $10  to 
|15  per  thousand.  The  ground  should  be  prepared  by  plowing  very 
deep  in  autumn,  and  again  in  the  spring  as  early  as  practicable,  and 
harrowing  till  the  surface  is  well  pulverized  and  smooth.  The  trees  must 
be  lifted  very  early  in  spring,  and  never  allowed  to  dry  in  the  least. 
They  may  be  planted  in  rows  4^  feet  apart,  and  1  foot  in  the  row,  their 
roots  having  been  dabbled  in  thin  mud  before  setting.  A  man  using 
the  spade  and  a  boy  handling  the  trees  will  set  about  2,000  in  a  day. 
They  will  need  to  be  cultivated  carefully  by  plowing  and  hoeing  in  May 
and  June  for  two  years,  and  if  the  land  is  very  weedy,  the  third  and 
fourth  years.  The  cost  of  8,000  plants,  the  usual  number  necessary  for 
an  acre,  is  880;  plowing  and  harrowing  the  land  before  setting,  $4; 
setting,  $8;  plowing  and  hoeing  the  first  year,  $8;  second  year,  $4; 
third  and  fourth  years*  $4;  interest  on  laud,  valued  at  850  per  acre,  for 
eight  years,  832 ;  total  cost  of  an  acre  of  European  larch  eight  years  old, 
♦l40.    Credit  during  the  same  period  by  3,000  plants,  at  820  per  thoa- 
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sand,  thinned  out  after  two  years'  growth  to  be  set  in  other  groand,|fiO. 
It  is  cah^ilated  that  1,000  ti^es  iu  8,000  will  die,  but  those  accustomri 
to  cultivating  them  will  not  lose  so  many.    Ilalf  the  plants,  allowing 
1,000  loss  by  dying,  are  now  i-cmoved,  leaving  them  3  by  4^  feetafwi 
When  eight  years  old  they  will  bo  13  to  3  inches  in  diameter,  and  15  to 
L*0  feet  high."  Two  thousand  more  may  uo»v  be  removed,  le-aving  Umq 
4  by  4:.]  iiH}.t  apart.    At  5  cents  apiece  the  poles  from  these  are  woitt 
$100.  "At  eight  yearsold  an  acre  has  cost  6140,  and  is  credited  by  $160for 
trees  sold.    These  planted  out  again,  at  two  years  from  setting,  fifaooM 
be  placi>d  4  by  4^  feet  apart,  covering  about  one  and  a  half  acres^and 
will  cost  tor  setting  and  cultivating  two  years,  including  cost  of  planti 
at  860,  something  over  $100.    For  fencing  Mr.  Foster  would  use  lardi 
for  posts  and  soft-maple  for  rails.    lie  has  good  authority  for  sayinc 
that  soft- maple  rails,  when   cut  in   summer,  peeled,  and   thonme 
seasoned  before  using,  have  been  known  to  last  ui    Marshall  o 
twenty  yeai'S.    It  is  surprising,  he  says,  to  see  how  large  a  quanUCL^ 
fencing  mat^^rial  may  be  obtained  in  sl\,  eight,  or  teu  years,  from  an: 
of  these  rai»i<lly  growhig  trees. 

Mr.  Kber  Stone,  of  Lott's  Creek,   Humboldt  county,  says  tl 
Cottonwood,  {Populus  monillfcra^)  for  immediate  use  and  quick 
is  "emphatically  the  new  settlei-'s  gi'ove-tree."    In  a  given  time  w  y 
probably  make  more  fuel,  more  clear  lumber,  and  afibrd  better  pp 
tiou   than  any  other  tree  yet  tried.     If  raised  in  a  thicket  it  will  bwi- 
prune  and  make  a  tall,  straight  growth ;  but  with  ample  space  it  fonoB 
a  be^uiliful  spreading  ornamental  tree.    It  is  very  tenacious  of  life,  and 
readily  bears  transplanting;  or  it  may  be  propagatijd  with  facility  ftwft 
slips  cut  in  the  winter  when  not  frozen,  and  kept  without  drying  tiH 
planted  iu  si)ring.    He  prefers,  however,  to  cut  them  just  bc^oreset* 
ting,  iU5ing  only  the  last  year's  wood;  but  older  wood  will  do.    Thcj 
should  be  about  10  inches  long,  'whittled   to  a  point  at  the  lowff 
end,  and  as  soon  as  the  frost  is  out  of  the  gi'ound  set  iu  rows  4  feet  apart 
each  way,  and  so  deep  as  to  leave  only  two  buds  above  the  ground,  whioh 
gives  them   suiiicieut  depth  to  withstand   a  severo  drougktt    When 
forests  are  planted  for  all  uses,  and  without  regard  to  time  of  growth.* 
variety  of  trees  should  be  selecti>d,  as  the  soft  maple,  sugar  maple,  wl 
ash,  black  walnut,  chestnut,  butternut,  &c.    Mr.  Stone  profers  to ! 
the  steeds  of  these  trees  in  rows  north  and  south,  4  feet  apart,  i       • 
inches  in  the  row,  thinning  out  jto  such  a  distance  as  is  thought  i      ^ 
sary.     For  the  first  four  years  they  should  be  kept  clean  of  weeds,  i 
after  this  no  cultivation  is  generally  needed.    The  seeils  of  the  eort 
pie  mature  from  the  middle  of  May  to  the  middle  of  June,  and  m 
gathered    and  planted    before  drying  to  a  depth  a  little  leas 
corn.    Those  of  the  white  ash  are  gathered  from  the  middle  of  O     wi 
to  the  ini<idle  of  November,  and  may  be  planted  immediatoly  atlerj 
eriiig  if  the  fall  is  favorable,  or  in  the  spring  as  early  as  the  groaoau 
iu  good  condition  to  be  cultivated.    When  placed  in  open,shallow  1 
imrtially  sunk  in  well-drained  ground  and  coverod  a  loot  or  more 
vv'ith  manure  partly  decomposed,  they  will  keep  safely  till  time  for  | 
ing  out  iu  spring.    For  raising  butter-nut  trees,  the  nuts  sbonto  pp 
planted  as  soon  as  practicable  after  they  fall  iu  autumn,  and  beoaiti' 
vatod  in  the  same  manner  as  soft  maple.    Evergre<in  trees  may  be  •* 
out  any  time  in  the  spring,  after  the  gi'ound  is  iu  a  proper  coDditJODf 
before  tbey  begin  to  grow.    They  should  be  mulched  the  first  year  with 
barn  yard  manure  or  other  substance,  and  shaded  with  boards  when  di6 
weather  is  hot  and  dry. 
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The  secretary  of  the  State  agricaltural  society  speaks  as  follows  of 
the  im[)ortauco  of  cultivating  forest  trees : 

Fii'Kt  among  the  wants  of  this  great  State,  with  all  its  grand  possessions  and  possi- 
biUtiot«,  is  ftoiiio  stimulns  to  the  cultivation  of  forest  trees.  If  there  were  artificial 
nt>ves  of  uahj  oak,  walnut,  hickory,  and  the  hard  woods  indigenous  to  the  soil,  and 
Diwilrods  uf  acres  of  the  evergroens  that  grow  as  readily  w  maple ;  if  tho  lund-owuer 
uul  cultivat'or  would  supply  the  iucn^asiug  demand  for  good,  sound,  reliable  timber, 
tbc  State  would  save  millious  of  dollars  annually  in  the  matter  of  farm  implements  and 
machinery  alone  ;  our  people  would  economize,  not  only  in  the  prime  cost  of  the  arti- 
cle, not  only  in  the  first  exchange  of  the  money  from  the  pocket  of  the  farmer  to  the  till 
of  the  maiinfacturer,  but  incalculably  more  in  the  enhanced  price  of  fann  lauds  and 
improYomeuts,  the  products  of  the  field,  and  overything  ho  has  to  sell,  by  bringing 
the  factory  to  his  own  door. 

MAINE. 

The  fifteenth  annual  rei>ort  of  the  secretary  of  the  Maine  Board  oi 
Agriculture  for  1870  contains  articles  on  agricultural  organizations  and 
iDdustrial  fairs,  farmers'  clubs  as  educational  institutions,  our  homes, 
the  gi^ass-crop,  distribution  of  rains,  chemistry  of  feeding  animals, 
country  roads,  how  to  attain  success  in  farming,  j)lows  and  plowing,  law 
finr  the  farmer,  associated  dairying,  preparing  milk  for  market,  water  as 
an  agricultural  agent,  fruit-culture,  sheep-husbandry,  eil'ects  of  destruc- 
tiou  of  forests,  foot  and  mouth  disease,  discussions  on  uuderdraiuing, 
catting  and  curing  hay,  rei)ort  of  the  farm  su{)crintendent  of  the  State 
College  of  Agriculture  and  the  Mechanic  Arts,  and  abstracts  from  the 
returns  of  town  and  county  agricultural  societies. 

Hon.  Simon  Brown,  of  Concord,  Slassachusetts,  in  an  address  before 
the  Maine  Board  of  Agriculture  on  farmers'  clubs  as  educational  institu- 
tions, urges  the  im]>ortance  to  farmers  of  u  more  thorough  knowl- 
edge of  the  first  principles  of  agriculture^  and  of  substituting  machinery 
LDBtead  of  manual  labor  in  the  cultivation  of  the  soil,  by  which  more 
work  will  be  done,  and  more  leisure  given  for  mental  improvement,  and 
for  making  their  homes  attractive.  These  ends  cannot  be  gained  by  the 
study  of  a  single  science,  but  by  a  general  knowledge  of  many.    They 

ould  begin  with  the  first  principles  of  agriculture  and  ascend  grad- 
ually to  the  moredlllicult  and  abstruse  questions.  They  must  learn  the 
use  of  tools  and  machines  which  supersede  human  labor,  the  names  and 
composition  of  soils,  and  the  plants  adapted  to  each ;  the  appropriate 
time  for  doing  certain  things,  as  seeding  gi*ass-lands,  jilo wing,  pruning, 
catting  and  curing  grass  and  gi*ain  crops;  the  habits  of  animals  a|K)n 
which  their  i)rosi)erity  greatly  depends ;  how  to  plant  and  cultivate 
fruit  trees,  rei)lenish  foi^ests,  and  fertilize  soils,  so  that  they  shall  bloom, 
phoenix-like,  in  per|>etual  fertility  from  their  own  ashes. 

Farmers  must  also  know  how  to  sell  as  well  as  to  mise  crops.  He 
iUustrates  this  subject  by  the  case  of  two  neighbors.  Each  raised  150 
barrels  of  Baldwin  apples,  which  grew  on  similar  soil,  were  of  the 
same  quality,  and  sold  in  the  same  market  during  the  same  mouth. 
B.  sold  his  for  8525,  and  II.  got  $375  for  his,  being  $1  less  per  barrel 
than  B.  received.  B.  got  his  extra  price  by  simply  knowing  how  to  sell. 
Ho  made  his  barrels  all  alike,  of  the  same  height,  with  tlat  hoops, 
washed  clean  inside  and  out,  and  dried  in  the  sun.  The  apples,  when 
picked  from  the  trees,  were  assorted  into  two  classes.  No.  1  and  No.  2, 
iud  placed  in  barrels  without  heading  up.  The  barrels  were  covered 
with  old  white  sail-cloth  and  thus  taken  to  mai-ket.  Everything  was 
neat  and  attractive,  and  they  sold  as  soon  as  ofieretl.  H.  used  such  bar- 
rels as  he  liai)pened  to  find,  long  and  short,  round-hooped  and  dat- 
hooped,  clean  and  dirty  5  placed  the  apples  in  the  barrels  carelestdy^ 
¥rithout  assorting;  threw  an  old  horse-blanket  over  tiiem,  and  in  this 
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conditiou  carried  them  to  market.    Of  <!Ourse  tliey  sold  for  a  reduced 

price. 

]Mi'.  S.  L.  Goodale,  of  Saco,  secretary  of  the  board  of  agriculture,  cautions 
fanners  agaiust  plowing  in  clover  for  manure  when  it  is  green  and  the 
weather  hot.  Uc  has  known  several  instances  in  which  it  hjw  been 
treated  in  this  way  with  very  injurious  effects.  In  these  cases  an  eoot' 
mous  burden  ol*  lodged  clover  was  turned  in  when  green,  and  in  voy 
hot  weather.  The  result  was  that  a  rapid  fermentation  took  place, ^ 
which  the  nutrient  elements  of  the  clover  were  dissipated,  and  the  land 
was  not  only  not  bcnelited  but  serionsly  injured.  He  thinks  that,  had 
the  clover  been  allowed  to  stand  a  month  or  six  weeks  longer,  or  DDtQ 
the  weather  had  become  cooloi',  the  result  would  have  been  entirely  dif- 
Itjrent. 

Mr.  M.  B.  Seai>;.of  Winthroi),had  attempted  to  raise  wheat  in  rotataon 
with  clover,  by  sowing  clover  in  the  spring  with  wheat  and  turning  it 
under  in  thel'all.  With  this  treatment  the  wheat-crop  deterioratei 
He  then  changed  his  course,  and  let  the  clover  grow  till  the  next  July, 
and  plowed  it  in  when  in  full  blossom.  The  wheat  still  deteriorated. 
He  next  tried  the  experiment  of  turning  it  under  when  it  was  ripe,  and 
obtained  favorable  results.  From  these  oxi)eriraents  he  concludes  that 
clover  should  not  be  plowed  in  when  gi^een,  but  bo  allowed  to  ataod 
until  it  is  ripe.  Ho  linds  that  new  manure  may  be  as  profitably  used  on 
grasslands  as  old  and  tine.  It  must  be  spread  on  in  the  fall,  and  1^ 
the  next  spring  it  will  have  disappeared  from  the  surface,  below  the  path 
of  the  scvthe. 

Mr.  W.  Sweet,  of  South  Paris,  considers  leached  ashes  the  bert 
manure  for  top-dressing,  and  that  they  would  be  profitable  CTcnatSO 
cents  per  bushel.  He  spread  sixteen  dollars'  worth  of  ashes  on  an  acre 
tmd  a  half  of  land,  in  the  fall,  which  previously  produced  onlytiOO 
pounds  of  June  grass  per  acre.  The  next  year  he  cut  over  a  ton  to  the 
acre,  a  large  part  of  which  was  clover,  although  scarcely  any  had  beea 
seen  before.  The  second  year  he  got  a  ton  and  a  half  to  the  acre.  He 
has  mowed  it  for  live  years,  and  the  last  year  he  got  over  a  ton  of  good 
hay  to  the  acre.  He  has  tried  barn-yard  manure,  but  has  never  Ibnnd 
it  so  profitable,  in  proportion  to  the  cost,  as  leached  ashes.  Ashes  when 
leached  lose  a  i)art  of  their  potash,  but  retain  their  carbonates  and 
phosphates.  On  some  soils  where  ])otash  is  not  needed  they  may  answer 
as  good  a  purpose  as  unleached  ashes. 

Mr.  Lawrence,  of  Bucksport,  makes  a  compost  for  top-dressing  I5 
mixing  one  bnshel  of  lime  with  three  bnshels  of  top  soil  and  allowing 
them  to  remain  till  they  have  become  thoroughly  united.  When  ashes 
cannot  be  obtained,  it  forms  an  excellent  substitute,  and  will  answer  a 
better  i)uri)o.se  than  unleached  ashes.  If  he  were  attempting  toreolaima 
])iece  of  swampy  or  boggy  land,  he  would  use  caustic  lime  only,  and  in 
large  quantity,  but  as  a  maniue  on  other  lands  he  would  use  a  small 
amount. 

Mr.  J.  V.  I'utnam,  of  Houlton,  had  a  piece  of  land  containing  nine 
acres,  on  which  he  pastured  only  a  cow  and  horse.  He  put  IdOloadsflf 
manure  on  the  surface  of  five  acres  of  this,  and  got  a  good  crop  of  hay 
the  next  year.  He  has  mowed  it  for  nine  years,  and  it  has  yielded  a 
good  crop  each  year.  He  thinks  the  idea  that  we  must  plow  our  laad 
to  prepare  it  for  grass  is  erroneon.s.  After  it  has  been  onco  leveled  it 
should  not  Ix^  broken  up  again,  but  should  bo  top-dressed  if  the  crop 
faiLs. 

liev.  J.  H.  Gurney,  of  Foxcroft,  says  tho  farmers  of  that  town  have 
adopted  the  practice  of  keeping  their  mowing  lands  in  grass  as  longtf 
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hey  can  keep  them  in  good  condition  without  plowing.  They  find  it 
iheaper  to  top-dress,  to  re-seed,  to  harrow^  to  apply  a^hes,  plaster,  and 
^tlier  fertilizers,  than  to  plow.  They  will  do  almost  anything  rather  than 
>low,  on  account  of  the  great  expense  compared  with  the  benefit  derived. 

Mr.  H.  G.  Abbott,  of  Vassalborough,  had  a  mowing  field  of  40  acres 
»vered  with  white  weed  and  yellow  weed,  and  the  grass  very  much 
^killed  out."  He  turned  out  li)  acres  of  it  for  a  pasture,  on  which  he 
ilaced  50  sheep,  and  allowed  them  to  feed  upon  it  for  two  years.  In 
ihe  spring  of  the  third  year  he  mowed  it,  and  obtained  the  heaviest  crop 
>f  hay  that  he  had  ever  grown  with  any  amount  of  dressing.  Timo- 
:hy  and  red-top  came  in,  and  in  some  places  the  clover  was  so  heavy 
iat  the  mowing-machine  could  not  bo  used.  It  has  been  mowed  for 
several  years,  and  the  last  year  it  yielded  as  heavy  a  crop  as  other  fields 
nrhich  had  been  cultivated  in  the  usual  way  of  plowing  and  manuring. 
He  is  of  opinion  that  farmers  who  do  not  pasture  sheep  on  their  improved 
land  sustain  a  gieat  loss.  The  sheep  pastured  on  the  foregoing  field 
receiveil  no  provender,  fed  upon  it  from  spring  till  fall,  and  were  in  the 
best  condition.  ]Mr.  T.  S.  Gold,  secretar^^  of  the  Connecticut  board  of 
agriculture,  has  also  employed  sheep  with  excellent  success  in  eradicat- 
ing the  white  daisy,  sometimes  called  white  weed,  fi'om  mowing  fields! 
i  field  of  5  acres  became  entirely  overran  by  this  plant.  He  put  his 
look  of  sheep  upon  it  in  the  spring,  and  allowed  them  to  remain  until 
he  last  of  June.  They  swept  off  the  daisies  so  completely  that  not  one 
ras  to  be  seen.  He  puisued  the  same  coui'se  the  next  year.  Scarcely 
k  daisy  has  grown  in  the  field  since.  There  is  no  difliculty  in  entirely 
radicating  these  plants  by  sheep.  Eag-weed,  and  most  other  weeds 
Fhich  infest  fields,  may  bo  destroyed  in  the  same  way.    Sheep  are  es- 

cially  fond  of  rag-weed,  and,  if  cut  and  dried,  it  forms  an  admirable 
I    der  for  them  in  winter. 

jlr.  Z.  A.  Gilbert,  of  Greene,-  advocates  deep  plowing  and  thorough 

ilverization.  By  deep  plowing,  tbe  roots  of  the  plants  are  X)ermitt6d 
u  extend  themselves  to  great  distances  in  all  directions,  and  to  extract 
loui'ishment  from  gieater  depths.  Thorough  pulverization  enables  the 
oil  to  absorb  the  hirgest  amount  of  manurial  substances;  to  bring 
hem  readily  in  contact  with  the  roots  of  the  plants;  to  receive  the  air 
Qto  its  pores,  by  which  the  oxygen  may  unite  with  the  carbon  in  the 
oil  and  form  carbonic  ficid ;  to  carry  off  the  superfluous  water  more 
ffectually ;  and  to  retain  the  necessaiy  quantity  by  capillary  attraction. 
t  is  tbe  basis  on  which  all  scientific  cultivation  depends.  The  way  to 
ucrease  tbe  manure  on  the  larm  is  thoroughly  to  break  and  pulverize 
he  soil.  Tbe  pulverization  should  be  performed  by  the  plow  when  the 
and  is  broken.  It  can  be  done  much  better  by  a  plow  properly  con- 
rtnicted  than  by  a  harrow  or  a  cultivator.  The  hanow  and  cultivator 
let  only  on  tbe  surface  to  the  depth  of  a  few  inches,  while  the  plow  pul- 
verizes the  whole  furrow.  In  selecting  a  plow,  attention  should  be 
iirected  to  tbe  power  to  turn  tbe  furroAv  perfectly,  to  pulverize  it  thor- 
)ughly,  and  to  cut  a  deep  furrow,  also  to  the  line  of  draught,  ease  of 
3[uiding  and  bandliiig,  ancl  to  durability.  After  having  selected  a  plow, 
Jkill  and  judgment  are  necessary  to  adjust  the  team  to  it  in  the  best 
manner.  In  order  that  tbe  plow  may  be  easily  held  and  drawn  through 
he  ground  with  tbe  least  power,  tbe  adjustment  sbouJd  be  so  regidated 
hat  the  line  of  draught  will  pass  from  the  point  of  attachment  to  the 
'ing  of  the  yoke,  directly  through  the  attachment  on  the  end  of  the  plow- 
>eam  to  tbe  point  of  resistance  on  the  mold-board.  If  the  attachment 
8  too  far  to  the  right,  the  plow  runs  off  the  land;  if  too  far  to  tbe 
fift,  it  lands  too  mucb.  If  too  low,  it  does  not  run  deep  enough ;  if 
23  A 
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too  l)ig1i,  it  runs  too  hai*d  ou  the  wheel.  Any  adjustment,  therefore, 
which  brings  the  plow  out  of  the  Hue  of  draught  increases  the  diffi- 
culty of  guidiug  aud  drawing  it.  Mr.  Gilbert  uses  the  double  plow, 
sometimes  called  the  Michigau  ])low.  The  forward  part  pares  dS 
the  sward  to  the  depth  of  about  two  luches,  and  turns  it  into  the 
bottom  of  the  previous  furrow.  The  hind  part  follows  and  litis 
the  remaining  portion,  laying  it  upon  the  sward  just  deposited.  By  the 
l)eculiar  coustruction  of  the  mold-board  it  pulverizes  the  soil  throughout, 
leiiving  a  mellow  and  porous  seed-bed.  Although  this  plow  cuts  a  deep 
I'un-ow  and  pulverizes  the  soil  thoroughly,  it  is  of  light  draught  in  con- 
sequence of  less  resistance  being  ofiered  when  the  furrow  i«  liilted  in  two 
slices  than  when  lifted  in  one. 

Professor  M.  C.  Fernald,  of  Orono,  thinks  that  lbrest-ti*ees  have  a 
great  influence  upon  the  rain-fall  in  the  regions  where  they  are  loaktied. 
In  an  addi-ess  before  the  board  of  agriculture,  he  says :  "  It  should  be 
stated,  however,  in  a  single  brief  sentence,  that^  while  forests  may  not 
sensibly  afl'ect  the  mean  temperature  of  the  globe,  or  the  total  quantity 
of  precipitation,  they  unquestionably  do  promote  the  frequency  oft' show- 
ers and  equalize  tbe  distribution  of  rain  through  the  different  seasons." 
He  attributes  the  influence  of  trees  principally  to  the  cooling  effiMte 
occasioned  by  evai>oration  of  moisture  from  their  leaves.  As  this 
l)rocess  is  constantly  going  on  in  the  hot  season,  the  column  of  atmos- 
phere over  the  forest  is  cooler  than  that  over  the  denuded  land.  There- 
fore the  rain-clouds,  in  their  passage  over  the  earth,  are  condensed 
more  rapidly,  and  sooner  formed  into  rain  over  the  forest,  than  over 
naked  land.  On  the  other  hand,  clouds  charged  with  vapor  are  often 
dissipated  in  their  passage  through  the  heated  atmosphere  of  the  de- 
nuded land  without  parting  with  the  water  which  they  contain,  llie 
fact  that  showers  frequently  follow  the  courses  of  rivers  or  hover  over 
lakes  he  explains  on  the  same  principle  of  evaporation.  Electncal  dis- 
charges, as  in  case  of  thunder  and  lightning,  he  regards  as  a  freqnent 
cause  of  showers.  He  says:  *' Electricity  is  one  form  of  force,  and  this 
force  in  the  atmosphere  that  has  been  used  up  in  the  electric  discharge 
has  been  at  the  expense  of  heat.  Heat  and  electricity  are  frequently 
interchangeable.  A  torce  may  <levelop  itself  as  heat  which,  with  slight 
niodiflcations,  may  be  developed  as  electricitv.  Electricity  produoeB 
heat;  beat  produces  electricity.  Now,  wben  •there  is  an  electric  dis- 
charge there  is  an  expenditure  of  power,  heat  is  used  up,  a  rednctioa 
of  temperature  of  the  surrounding  air  results,  and  rain  consequenfly 
follows. 

Mr.  C.  H.  Granger,  of  Saco,  in  a  paper  read  befoi^e  the  Farmers'  Clnb 
of  that  place,  says : 

Wo  must  ncnv  uieutiuu  two  or  three  conditions  ull'cctiu;;  tlio  formatloii  of  rain,  or  at 
Icust  itii  occuiTcuce  iu  certaiu  localities.  These  aro  eohl  aud  warm  radiatioiu  from 
the  earth.  The  waim  radiations  take  place  from  level  aud  sandy,  treolesa  pUiiDSj  aadf 
accordiuji;  to  the  theory  which  wo  shall  endeavor  to  prove,  there  should  bo  butwwff 
no  rain-lalls  upon  theui.  Ou  the  other  hand,  the  cold  radiations  rise  troxu  high  wooikd 
mountains  aud  heavily  wooded  plains.  According  to  the  theory,  agaiu,  there  sbonU 
he  lre(iueut  and  abundant  rains  in  these  localities.  Humboldt  thought  that  tbcdeoK 
woods  gave  out  what  he  called  *a  frigoriJic  or  cooliu*^  radiation,'  which  coudcnsedtbe 
vaporous  clouds. 

In  proof  of  this  theory  of  the  influence  of  trees,  Mr,  Granger  iustanoes 
the  case  of  Valencia,  in  South  America,  which  was  once  situated  aboBt 
one  mile  aud  a  half  from  a  beautiful  lake  that  was  surrounded  iv* 
dense  forest.  The  trees  were  cut  away,  aud  in  course  of  time  tl* 
Avaters  receded  to  a  distance  of  four  miles  awl  a  half.    The  trees  vnff 
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afterward  replaced  by  others,  and  in  about  twenty-two  years  the  lake 
returned  to  its  original  boandaries. 

In  regard  to  the  qnestion  whether  any  lands  that  arc  now  barren  in 
consequence  of  want  of  rain  can  be  reclaimed  and  rendered  frnitfuly 
Professor  Fernald  is  of  opinion  that  some  of  them  may  be,  if  rain-clouds 
are  accustomed  to  pass  over  them,  but  are  dissipated  in  consequence  of 
great  heat ;  but  that  those  over  which  rain-clouds  do  not  pass,  in  con- 
sequence of  mountain  barriers  or  adverse  winds,  must  forever  remain  a 
barren  waste.  Of  the  latter  may  be  mentioned  the  desert  of  Atacama, 
on  the  west  coast  of  South  America.  The  Andes,  on  account  of  tiieir 
great  height,  cause  the  moisture  in  the  clouds  to  be  condensed  and  fall 
in  rain  and  suoav  on  the  eastern  side.  For  seven  hundred  miles  along 
the  coast  of  Peru  the  region  is  rainless,  "not  a  drop  falling  once  in  a 
eentury."  The  desert  regions  north  of  the  Himalaya  Mountains,  in 
Asia,  are  in  nearly  the  same  condition.  The  rain-clouds  that  come  up 
from  the  Indian  Ocean  lose  all  their  moisture  in  i*ain  and  snow  on  their 
south  side,  the  rain  falling  in  immense  quantities,  and  nothing  is  left 
but  dry  air  to  pass  over  them.  To  reclaim  those  lands,  over  which 
rain-clouds  pass,  but  are  dissipated  by  heat,  he  would  commence  by 
planting  forests  on  their  borders,  where  there  is  already  rain  sufficient 
to  induce  vegetable  growth,  and  to  extend  the  i)lantiug  inland  as  the 
rain-fall  increases. 

Hon.  T.  S.  Gold,  of  Connecticut,  gives  his  process  of  preparing  milk  to 
be  carried  to  the  New  York  market,  a  distance  of  one  hundred  and  twenty 
miles,  without  injury.  When  taken  Irom  the  cows  it  is  strained  into  tin 
cans  about  one  foot  in  diameter,  holding  forty  quarts  each.  The  cans 
must  be  kept  perfectly  sweet  and  clean  by  washing  and  scalding  daily, 
in  water  coiitaiuinj*  a  small  quantity  of  sal-soda,  which  is- much  better 
than  soap.  After  being  washed  in  this  way,  they  must  be  dried  in  tiie 
smi  all  day,  beiug  set  in  a  reclining  posture  with  the  tops  down.  When 
the  milk  is  put  in,  they  must  not  be  filled  full,  but  only  to  the  point 
where  they,  begin  to  contract  at  the  top.  Beiug  tilloil  in  this  way,  the 
milk  by  extending  over  the  whole  diameter  of  the  can  will  be  exposed 
to  the  air,  which  will  greatly  facilitate  its  cooling.  When  filled,  the 
cans  are  placed  in  a  spring  so  excavated  as  to  allow  the  cold  water  to 
flow  aix)und  them  constantly,  and  rise  on  the  outside  a  little  above  the 
milk  in  them.  A  temperature  of  40°,  45^,  or  50°  is  a  very  desirable  one 
for  the  summer  season,  and  one  of  00^  is  the  highest  which  can  be  em- 
ployed with  fsuccess.  Some  aUow  the  milk  to  cool  in  this  position  with- 
out stining,  but  he  prefers  to  stir  it  gently  until  it  is  cool.  In  this  way 
the  cream  is  prevented  fi*om  rising,  and  evenly  mixed  with  the  milk. 
The  spring  should  be  covered  by  a  building  to  shade  the  milk,  and  thus 
facilitate  the  cooling.  Some  milkmen  cool  the  milk  by  letting  it  down 
into  a  deep  well,  and  others  by  putting  it  into  an  open  refrigerator  with 
ice  around  the  cans,  but  there  is  no  way  so  good  as  that  of  spring- water. 
WTieii  the  time  has  arrived  for  carrying  the  milk  to  market,  the  cans 
ire  tilled  full,  and  placed  on  board  the  cars,  in  boxes  containing  ice, 
irhieh  keeps  the  milk  perfectly  cool.  After  milk  has  been  cured  in  this 
manner,  it  will  keep  sweet  in  an  ordinary  temperature  for  three  or 
four  days. 

Abstracts  of  county  returns  mention  several  instances  of  good  yields. 
Mr.  Moses  Smith,  of  Camden,  Knox  county,  is  reported  to  have  raised 
100  bushels  of  shelled  com  on  one  acre.  It  was  planted  on  green  sward, 
deeply  j)lo\ved,  the  soil  well  stirred  and  heavily  manured.  He  attilbutes 
his  success  largely  to  deep  plowing  and  thorough  pulverization.  Mr. 
Ejiliraim  Hartwell,  of  Strong,  raised  151  bushels  of  ears  of  com  on  one 
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acre.  Several  farmers  iu  Penobscot  county  raised  300  to  400  boahels 
of  potatoes  on  an  acre.  Potatoes  form  the  leading  crop  of  that  Gonnly. 
Three  hundred  and  thirty  thousand  bushels  were  shipped  in  1870. 
principaUy  of  the  Orono  variety.  The  i)rieo  received  averaged  75 
cents  per  bushel,  amounting  to  8-31,000.  Mr.  J.  E.  Shaw,  of  Hamp- 
den, Penobscot  county,  raised,  on  one  acre,  o3  bushels  of  excellent 
wheat,  of  the  variety  called  the  Lost  Nation.  Mr.  II.  K.  Ilobinson,  rf 
Brewer,  Penobscot  county,  raised  30  bushels  on  one  acre.  No  crop  has 
been  reported  to  the  county  society  less  than  20  bushels  per  acre.  \\Tieat- 
raising  bids  fair  to  become  one  of  the  leading  crops  of  the  county. 

MASSACHUSETTS. 

The  eighteenth  annual  report  of  the  Massachusetts  Board  of  Agricul- 
ture for  1870  contains  articles  on  the  origin  and  history  of  the  Massa- 
chusetts Board  of  Agricidture,  roads  and  road-making,  principles  of 
breeding,  markets  for  the  farnier,  New  England  homes,  manures,  col- 
tui'C  of  roots  and  vegetables,  fruit-culture,  resources  of  California,  na- 
ture's mode  of  distributing  plants,  report  on  Massachusetts  agricultonil 
college,  market-gardening,  value  of  a  regular  system  of  farm  accoonts, 
use  of  capital  in  farming,  cidture  and  preservation  of  fruits,  injoiioas 
and  beneljcial  insects  of  Massachusetts,  American  mania  for  large  fann& 
decline  of  Ncav  Eugland  agriculture,  cattle  husbandry,  women  ana 
science,  American  and  European  homes,  mutual  dependence  of  prodnc- 
iug  industries,  professional  education  the  present  want  of  agricmltoie, 
the  farmer's  advantage,  agriculture  in  Europe,  producing  beet-sngar, 
and  county  reports. 

Dr.  J.  E.  Nichols,  of  Uaverhill,  in  seven  years  renovated  his  ex- 
hausted or  "  run-out"  I'arm  of  100  acres,  by  the  use  of  arti^cial  fertil- 
izers without  animal  manure,  to  such  an  extent  that  he  now  keeps  18 
cows,  5  horses,  o  hogs,  and  for  a  portion  of  the  year  1  yoke  of  oxeu. 
When  he  ])urchased  the  place  only  10  tons  of  hay  were  cut.  In  1870 
he  raised  50  tons  of  hay,  200  bushels  of  corn,  !iO  bushels  of  rye,  audlargc 
quantities  of  apples,  grapes,  and  other  fruits.  In  accomplishing  tins 
result  ho  uj<ed  15  tons  of  gi'ound  bones,  100  bushels  of  uuleached  ashes, 
•4  tons  of  tisli-pomace,  2  tons  of  Peruvian  guano,  500  pounds  of  crude 
potash,  1  ton  of  sulphuricacid,  (oil  of  vitriol.)  10  casks  of  lime,  with  small 
quantities  ot  sulphate  of  magnesia,  nitrates  of  soda  and  potassa,  chloride 
of  sodium,  oxide  of  manganese,  sulphate  of  irou,  sulphate  of  ammonia,  &c. 
Eight  tons  of  bones  were  made  into  "farm  superphosphate"  by  griDOing 
them  to  powder  in  a  mill,  and  dissolving  them  in  sulphuric  acid.  Three 
tons  were  (.'onibined  with  uuleached  wood-ashes,  and  the  remaining  four 
tons  were  used  in  various  ways.  The  whole  cost  of  renovating  Sie  25 
acres  of  the  farm  which  were  cultivated  was  $790,  or  about  832  per 
acre.  He  thinks  the  use  of  barnyard  mamire  at  $10  per  cord  in 
place  of  iertilizers  would  have  cost  him  twice  the  sum  to  bring  tiie 
land  into  the  same  high  condition,  lie  reclaimed  two  acres  of  peal- 
meadow  by  lirst  turning  it  over  with  a  spade,  pulverizing  the  surface, 
and  then  covering  it  with  sand  about  o  inches  thick,  upon  which  he  pot 
a  dressing  of  2,()()0  pounds  of  fine  bone-dust  and  ashes,  mixed  in  eqiuJ 
))roportions.  JI(^  seeded  it  down  with  red-top  and  timothy,  and  the  tot 
year  cut  J .}  tons  of  good  iOnglish  hay  per  acre  5  the  second  year  2J  tons, 
and  about  the  same  for  each  suctiieeding  year.  Meadows  which  «w 
delicientin  p(*at,  or  are  permanently  wet  and  incapable  of  being  drained, 
eannot  b(^  made  i)roductive  in  this  way. 

Dr.  !Niehols  plowed  an  acre  of  un])roductive  upland  iuautumiif  andtb 
next  spring  applied  500  poiin<ls  of  pure  fine  bone,  sown  broadcost^sod 
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planted  it  with  corn,  putting  a  handful  of  farm-mado  superphosphate  in 
each  hiir.  One  hundred  and  fifty-seven  bushels  of  ears  were  taken  Irom  the 
field,  being  equal  to  about  78  bushels  of  shelled  com.  After  the  com 
was  removed,  the  ground  was  plowed  and  dressed  'with  800  pounds  of 
a  mixture  of  ashes,  bone-dust,  and  refuse  salpeter,  and  sown  down  with 
rye  and  timothy.  Thirty-one  bushels  of  excellent  rye  were  raised.  The 
raw  bones  were  prepared  for  use  by  steaming  them  with  high-pressure 
steam  for  twelve  hours  in  a  large  iron  boiler,  after  wliich  they  were 
allowed  to  cool,  and  having  become  brittle  by  the  effect  of  the  steam, 
were  easily  reduced  to  powder  by  grinding  in  a  machine  resembling  a 
common  buhr-mill.  They  might  be  ground  in  any  common  mill  which 
will  grind  gypsum.  The  rich  gelatine  extracted  from  the  bones  being 
formed  into  compost  with  dry  peat  and  bone-dust^made  a  moat  excellent 
dressing  for  the  grass-lands.  Eaw  bones  are  worth  about  $20  per  ton, 
and  steaming  and  grinding  cost  $10,  making  the  value  of  a  ton  of  ground 
bone  $30,  for  which  the  farmer  would  have  to  pay  in  the  market  $G0. 

The  doctor  has  raised  on  his  farm,  for  five  years  past,  crops  of  corn, 
wheat,  rye,  oats,  roots,  i)otatoes,  and  grasses.  From  a  careful  record  of 
exi)enses  and  results,  he  finds  that  the  corn  crop  has  been  the  most  re- 
munerative, and  the  wheat  next.  The  corn  crop  may  be  said  never  to 
fail,  if  reasonable  attention  is  given  to  it.  His  crop  has  never  fallen 
below  70  bushels  of  shelled  com  per  acre,  and  in  18G9  he  raised  lOG 
bushels  on  an  acre,  in  the  short  space  of  about  one  hundred  days. 
The  cost  of  raising  his  corn  in  the  aggregate  has  not  exceeded  45  cents 
per  bushel.  To  giow  it  profitably,  a  largo  quantity  must  be  raised  per 
acre.  Largo  crops  can  be  grown  with  fertilizers  containing  phosphoric 
acid,  potash,  and  lime.  Ho  used  for  several  years  a  manure  composed 
of  lime,  potash,  or  ashes,  and  flour  of  bone;  and  his  crops  were  excel- 
lent. Since  he  has  raised  cattle  he  spreads  on  the  plowed  land  four 
cords  of  good  barn-yard  manure  to  an  acre,  and  harrows  it  in  with  a 
heavy  harrow.  In  the  hills  he  puts  a  handful  of  a  mixture  of  fine  bone 
•and  ashes,  and  rarely  fails  to  raise  a  heavy  crop.  Uo  thinks  that  20  per 
cent,  more  corn  can  be  raised  from  the  same  land  when  well  pulverized 
than  when  it  is  coarse  and  lumpy.  Therefore  he  always  plows  his 
ground  in  the  fall,  that  it  may  be  disintegrated  by  the  winter  frost  and 
become  j^erfectly  i)ulveri2ed  by  the  spring  plowing  and  harrowing.  It 
had  been  a  prevalent  opinion  among  the  farmers  that  wheat  could 
not  be  raised  successfully  in  the  town  where  his  farm  is  located.  The 
first  year  of  making  the  trial  ho  raised  31  bushels  per  acre  of  excel- 
lent wheat  and  sold  it  for  $3.50  per  bushel;  while  his  neighbor  on 
the  other  side  of  the  fence  raised  only  15  bushels  per  acre  of  barley  and 
and  sold  it  for  $1.40  per  bushel— dfeerence  in  value  of  crops,  $87.50. 
To  raise  this  crop,  ho  supplied  the  soil  with  the  elements  needed  for 
wheat  growth,  which  had  been  extracted  from,  or  had  never  been 
contained  in  it.  He  prepares  the  land  as  for  corn,  and  sows  broad- 
cast on  an  acre  500  i)ouuds  of  farm  superphosphate,  mixed  with  100 
pounds  of  crude  nitrate  of  potassa,  or  with  150  pounds  of  nitrate  of  soda, 
and  50  pounds  of  sulphate  of  magnesia.  The  use  of  magnesia  has 
generally  been  overlooked,  but  as  about  one-eighth  of  the  ash  of  wheat 
is  composed  of  this  substance,  he  regards  it  of  great  importance,  espe- 
cially on  granitic  soils.  Well-fed,  vigorously-growing  wheat  is  not 
usually  afi'ected  with  mildew  or  other  diseases.  As  bones  must  be 
ground  to  an  impalpable  powder  to  be  fitted  for  plant-nutriment,  or  to 
bo  dissolved  to  any  practical  extent  in  sulphuric  acid,  the  best  course 
to  be  ijursued  by  the  farmec  who  has  a  quantity  of  bones  wliich  he 
wishes  to  use  for  manure,  is  to  cUssolve  them  by  packing  in  ashes,  in 
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which  they  will  dissolve  iu  a  few  months  if  the  ashes  arc  kept  wet,  w 
by  buniing  them  to  whiteness  in  the  lire,  and  then  grinding  them  in  a 
common  plaster-mill.  The  powder  being  dissolved  in  sulpharic  add, 
makes  an  excellent  superphosphate.  Bones  piled  in  a  heap,  with  diy 
wood,  will  burn  very  freely  when  the  wood  is  ignited. 

He  considers  unlcached  wood  ashes  far  superior,  in  nutrient  qualities, 
to  those  which  have  been  leached.  One  bushel  of  the  former  is  worth 
three  of  the  latter  on  most  lands  to  which  they  are  applied.  Their  viJuc 
depends  iiriueipally  upon  the  potash  and  soda  which  thicy  contain,  and 
these  are  nearly  all  extracted  by  leaching.  The  other  salts  remainiDg 
are  insoluble  in  water,  and  of  comparatively  little  value.  Leached 
ashes  will  sometimes  have  a  good  efl'ect  for  a  year  or  two,  but  the  litfle 
nutriment  leit  iu  them  will  soon  be  exhausted.  Unleached  ashes  will 
exert  an  influence  for  many  years.  Coal  ashes  are  but  little  better  than 
sand,  as  thoy  contain  only  about  5  per  cent,  of  soluble  matter,  lliey 
may,  however,  be  used  with  some  advantage,  especially  on  low  land^ 
in  disintegrating  and  lightening  the  compact  soil.  He  has  used  horn- 
shavings,  after  being  rotted,  with  very  good  results.  They  contain  a 
large  quantity  of  nitrogen,  and  will  make  a  magnificent  crop  of  wheat 
or  corn,  but  will  not  produce  a  plump  seed  without  the  use  of  bwiCi 
From  exiioriments  made  on  his  own  farm,  the  doctor  says  that  this 
point  1ms  been  clearly  established :  that,  in  oixler  to  grow  crops  snceess- 
fully,  all  the  substances  needed  by  the  plants  cultivated  must  bopres^ 
in  the  soil  in  which  they  flourish ;  and  it  is  his  belief  that  mn-down 
land  can  be  renovated  and  kept  in  good  condition  for  any  length  of 
time  by  chemical  fertilizers,  at  less  expense  than  by  excrcmcntitions 
animal  manures. 

William  »S.  Clark,  president  of  the  Agricultural  College,  says  that  tie 
contradictory  views  which  prevail  in  regard  to  the  value  of  muck  as  a 
fertilizer,  mny  be  harmonized  by  the  application  of  science.  Onefarmn 
declares  that  he  has  giown  rich  simply  by  the  liberal  application  of 
muck  to  his  farm.  Another  asserts  that  he  has  tried  muck  on  his 
land,  and  found  it  worthless.  A  third  says  that  ho  has  nearly  ruined 
his  farm  by  its  use.  Although  difierent  kinds  of  muck  are  nfioallf 
much  alike  in  their  general  aspect,  their  chemical  composition  is  often 
very  diiferent.  In  one  casa  the  muck  may  Lave  originated  ftom  the 
decay  of  a  mass  of  forest-leaves  only,  and  must,  of  course,  be  very 
rich.  In  another,  it  may  have  been  formed  from  the  decompositioD  of 
mosses  and  sedges,  which  contain  elements  of  much  less  value ;  or  it 
Tfiay  consist  largely  of  sand,  and,  therefore,  be  comparatively  worthier 
^n  the  third  case  it  may  bo  im])regnated  with  protoxide  of  iron,  whidi 
s  a  deadly  poison  to  vegetation.  All  muck  should  not,  therefore,  be 
liscarded  at  once,  but  its  elements  should  be  ascertained,  and  a  fiiir 

T'ial  bo  made  before  it  is  condemned. 
Mr.  J.  J.  n.  Gregory,  of  Marblehead,  describes  the  soils  adapted  to  the 

iltivation  of  roots  and  vegetables.    The  turnip  will  grow  on  all  the 

arieties  of  f^oil,  from  sand  down  through  muck  and  clay;  buttheEng- 
ish  flat  turni])  succeeds  best  on  a  sandy  soil,  and  the  ruta-baga  on  a 
^'^avy  one.    Beets  and  and  mangolds  will  grow  on  a  sandy  loam  down 

•  (day,  but  they  are  sweeter  when  grown  on  a  lighter  soil.  Theafl 
^ost  adapted  to  them  is  a  rather  heavy  loam.    As  a  general  rale  witi 

■1  vegetables,  the  lighter  the  soil  adapted  to  their  growth  the  sweetiff 

dc  product.  The  parsnip  will  succeed  on  all  varieties  of  heavy  soil 
''^wn  to  that  of  nmck,  but  will  not  thrive  on  light  soiL    Carrots  will 

nrive  in  a  great  variety  of  soils,  from  sand  to  muck.    On  sand  thejaw 

niicr    -^gnlsir.  jincl  ^mulsonio;   but  '^U    mUCk,  if  tho  8688011  IS  dlJi  tiW 
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^ill  be  very  forked.  Oa  rocky  land  tliey  are  also  likely  to  be  forked. 
Anions  are  very  select'in  their  choice  of  soil.  They  will  not  succeed  on 
jand,  and  on  clay  they  grow  the  whole  year  and  do  nothing.  The  only 
[)roper  soil  is  a  medium  one,  neither  very  light  nor  very  heavy — a  grav- 
elly loam.  Kcw  gi'oun<l,  or  land  treshly" broken,  is  not  suitable  for  the 
cultivation  of  vegetables,  except  carrots  and  ruta-bagas.  These  do 
very  well  if  the  soil  is  free  from  witch-grass,  ( Triticum  repem,)  and  deeply 
niltivated.  Other  vegetables  succeed  best  when  planted  the  third  year 
ifter  the  land  is  broken.    The  soil  should  always  be  very  finely  pulverized. 

The  amount  of  manure  per  acre  to  be  applied  annually  for  each  of 
hese  crops  is  very  large.  For  beets,  on  Massachusetts  land,  about  six 
lords  are  necessary ;  for  turuii)S,  four  to  eight  cords ;  ru^a-bagas  require 
»iglit  cords ;  carrots,  eight  to  ten  cords ;  onions,  twelve  to  twenty  cords. 
Chis,  as  a  general  rule,  is  about  the  quantity  tor  each  of  these  crops; 
hough  it  will  of  course  vary  somewhat,  according  to  the  condition 
ind  natural  quality  of  the  land.  The  manure  should  be  applied  in  the 
brm  of  a  thoroughly  decomposed  and  fine  compost,  made  of  muck 
nr  clay  which  has  been  exposed  to  the  action  of  frost,  night-soil,  sea- 
weed, and  barn-yard  nmnure.  The  compost  heap  is  formed  by  making 
k      d  of  muck  eighteen  inches  or  two  feet  deep,  and  throwing  up  a  siu- 

I  ridge  of  muck  around  it  four  feet  high.  Into  this  cavity  put  one 
itord  as  much  night-soil  as  there  is  muck  in  the  heap,  and  add  a  quan 
ity  of  sea-w(Ad  and  barnyard  manure,  such  as  may  be  convenient.  In 
^e  spring,  as  soon  as  the  frost  is  out  sufficiently,  pitch  over  the  heap 
wd  mix  the  materials.  In  about  ten  days  pitch  it  over  again :  aud^ 
liter  a  proper  interval,  a  third  time  if  an  opportunity  is  afforded.  By 
this  process  a  fermentation  will  take  place,  and  the  compost  will  become 
Bnely  comminuted.  This  is  the  kind  of  manure  applied  at  the  rate  per 
Acre  named  above.  Ashes  and  guano  are  also  used  as  manures.  A 
oompost  is  sometimes  formed  by  making  a  layer  of  muck  or  clay,  and 
then  adding  to  this  a  layer  of  tish-poinace  about  one-fourth  as  thick  as 
the  muck,  and  mixing  them  after  fermentation  has  taken  place. 

The  ground  fcr  bed-crops  is  usually  plowed  in  the  fall  and  again  in 
the  spring,  and  woiked  up  very  fine,  after  which  the  manure  is  applied 
and  plowed  under  in  very  narrow  and  shallow  furrows  with  a  one-horse 
plow.  The  ground  is  then  smoothed  with  rakes.  If  guano  or  phos- 
phates are  used,  thoy  are  applied  before  raking.-  Mr.  Gregory  uses  four 
pounds  of  onion-seed,  four  pounds  of  beet-seed,  one  pound  and  a  half  of 
jarrot-seed,  and  one  pound  of  turnip-seed  to  an  acre,  respectively.  Three 
M)uuds  of  onion-seed  used  to  be  considered  sufficient,  but  he  now  thinks 
bur  pounds  are  none  too  much.  A  good  crop  of  carrots  is  20  tons  to  an 
ici^e ;  of  mungolds,  25  tons;  of  onions,  500  bushels,  but  sometimes  it  is 
learly  double  this.  CaiTots  usually  sell  for  about  $12  per  ton,  and 
)uions  for  $1.25  per  bushel. 

The  squash  requires  a  warm  location,  warm  soil,  and  manures  con- 
inining  a  large  quantity  of  nitrogen,  such  as  night-soil,  gnano,  and  hen- 
manure.  Phosphates  "are  also  good.  The  compost  manure  may  be 
spread  broadcast,  and  the  guano,  hen-manure,  and  phosphates  put  into 
the  hill.  Sea-weed  is  not  adapteil  to  squashes.  They  require  eight  to 
ten  cords  of  barn-yard  or  compost  manure  per  acre.  In  planting,  hills 
should  not  be  excavated,  but  the  seeds  «6hould  be  dropi>ed  on  the  sur- 
face, a  handful  of  guano  or  other  manure  being  spread  over  a  circle  of 
about  eighteen  inches  in  diameter,  and  then  turned  under  with  a  fork. 
When  this  operation  has  been  pertbrmed,  the  fork  is  placed  in  the  mid- 
dle of  the  hill  and  twisted,  which  makes  sufficient  excavation  for  the 
seeds.    Six  seeds  are  put  in  the  hill^  and  finally  thinned  oat  to  twa 
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The  nubbaril  is  the  best  winter  squash,  and  the  Turban  the  beat  M 
squash.  Six  tons  of  tho  Hubbard  to  an  j^cre  constitute  a  gooil  crop. 
The  Hubbard  sells  for  about  $80  per  ton ;  tho  Turbau  lor  SlOO. 

It  has  been  thought  that  the  cabbage,  in  order  to  succeed,  require* 
heavy  clay  or  wet  land.  This  is  not  true.  Any  land  which  is  good  for 
com  is  good  for  tho  cabbage.  The  Winningstadt  will  grow  even  oq 
sandy  soil,  Tho  cabbage  is  a  great  feeder,  and,  like  the  squash,  reqairn 
manures  abounding  in  nitrogen.  For  a  first-class  crop  twelve  cords  of 
barn-yard  or  comi>ost  manure  are  required  to  an  acre,  besides  guano 
and  phosphat<^s  or  similar  manures  in  the  hill.  The  Stonemason  is  the 
best  variety  for  the  standard  market  cro]).  The  Green  Globe  Savoy  i« 
the  standard  for  8avoys.  For  early  cabbages  ^Ir.  Gregory  grows  tiie 
Wyman,  Jersey  Wakefield,  a^nd  Winningstadt.  Foui*  thousand  to  twelve 
thousand  may  be  grown  upon  an  a(?re,  depending  upon  tho  distance  they 
are  aijart.  It  will  generally  cost  aboutji  8150  to  gi'ow  an  acre  of  cab- 
bages. 

Mr.  J.  F.  C.  Hyde,  of  Newton,  who  has  made  fruit  trees  a  study  for  a 
largo  i)ortion  of  his  life,  is  of  opinion  that  there  is  no  fruit  so  important 
and  so  generally  consumed  as  the  apple.  The  idea  which  has  prevailed 
for  some  years  in  ^Massachusetts,  that  the  State  cannot  compete  ano- 
<!essfully  in  apple-growing  with  Xew  York  and  the  States  farther  weat^ 
is  a  gi'eat  error.  All  things  considered,  apples  grown  in  Massacboaetts 
are  equal  to  any  raised  in  the  United  Stiites.  They  do  Rot  grow  toao 
large  size  as  in  some  of  the  more  western  and  southern  States,  but  they 
are  superior  in  llavor.  Apple  trees  may  be  grown  as  easily  as  oak  trees. 
If  land  is  too  costly  near  cities  to  be  planted  with  them,  it  should  be 
purchased  at  a.  distance,  where  it  can  be  obtiiined  at  less  cost.  The 
apple-crop  is  one  of  the  surest  that  can  be  cultivated.  In  localities  well 
selected  and  with  common  culture,  it  will  not  fail  once  in  ten  years.  He 
has  not  known  a  season  for  forty  years  when  he  has  not  had  apples  in 
his  orchard.  With  the  exception  of  market-gardening  and  the  laiaing 
of  small  fniits  near  cities,  apple-culture  is  one  of  the  most  profitable 
branches  of  farming  i)ursued  at  the  present  time,  lie  onricheR  his  o^ 
chards  by  spreadnig  manure  on  the  land  in  liberal  cjuantity,  where  the 
trees  are  small,  and  also  puts  three  or  four  wheelbarrow-loads  aronnd 
the  base  of  the  trees  in  the  fall,  which  he  allows  to  remain  through  the 
winter.  The  manure,  which  should  be  well  decomposed  and  free  from 
straw  and  corroding  substances,  serves  to  protect  tho  trees  fi-om  froat 
and  mice,  as  well  as  to  enrich  the  soil.  The  next  spring  he  spreads  this 
manure  broadcast  on  the  land,  and  plows  it  in  with  a  shoal  furrow,  so 
as  not  to  disturb  the  roots.  One  of  the  most  valuable  manures  he  haa 
ever  employed  is  wood  ashes  spread  on  the  ground,  but  not  piled  against 
the  trees.  He  has  also  used  bone-dust  with  the  best  results,  but  its 
high  price  has  prevented  him  from  employing  it  so  extensively  as  he 
desired.  It  is  a  good  plan  to  mulch  trees  with  meadow  hay,  straw, or 
other  similar  substances,  in  order  to  keej)  the  gi'ound  loose  and  moist. 

To  succeed  in  apple-culture,  the  most  profitable  varieties  should  be 
selectcHl,  as  the  Baldwin,  llubbardston  Nonsuch,  Koxbury  Eosaet, 
l^orter,  Williams,  Gravensteiu,  &c.  He  advises  farmers  living  near  a 
city,  and  having  old  trees  which  they  want  to  graft,  to  put  in  the  Williams 
apple,  one  of  the  handsomest  and  niost  salable  known ;  and  the  Gra- 
venstein,  which  is  of  the  iinest  <iuality,  and  very  handsome.  The 
Williams  should  always  be  allowed  to  ripen  on  the  tree.  He  has  seen 
it  sold  for  J?G  per  bushel.  It  will  bring  $2.50  to  $3  pex  bushel  at  any 
time.  Both  of  these  varieties  may  be  gotten  into  market  before  wiy  w 
tlie  Western  api)les  arrive.    In  answer  to  the  objection  to  apple^snltaiv^ 
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• 

t  in  tlie  bearing  years,  when  there  is  a  good  crop,  apples  will  not 

mg  anything,  he  says  that  he  has  Baldwin  trees  which  bear  most 

imdantly  in  the  odd  or  non-bearing  years,  and  he  has  propagated 

tensively  from  these  trees.    His  crop  of  Baldwins  is  as  good  in  non- 

aring  years  as  most  farmers'  in  the  bearing  years.    In  respect  to 

angiug  the  bearing  year,  he  says  he  had  a  crab-apple  tree  from  which  all 

e  fruit  was  stripped  at  the  beginning  of  the  season  of  the  bearing  year. 

had  time,  therefore,  to  get  a  start  or  to  gain  strength  during  that  year, 

id  the  next  or  non-bearing  year,  bore  abundantly,  and  has  continued  to 

>  so  ever  since.    Trees  would  not  always  be  affected  in  this  way,  and, 

thoagh  it  might  be  well  to  make  the  trial,  he  does  not  think  it  would, 

general,  pay  to  attempt  to  change  the  bearing  year.     The  most 

jctivo  preventive  to  the  ravages  of  the  canker-worm  is  to  put  around 

I  body  of  the  tree  in  early  spring,  before  the  frost  is  out  of  the  ground, 

little  trough  of  sheet-iron  or  lead,  filled  with  kerosene  oil,  and  bent 

rer  so  as  to  make  a  little  shed  above  it,  to  prevent  the  rain  and  leaver 

om  getting  in.    It  is  sure  death  to  the  worms  if  they  attempt  to  cross 

f   and  none  ever  cross  unless  they  are  so  numerous  as  to  pile  in, 

mdreds  on  hundreds,  and  form  a  bridge  over  which  some  can  go.    Ho 

\  seen  half  a  hatful  ou  a  tree  within  two  feet  space,  but,  notwithstand- 

li^  the  numbers,  they  can  be  successfully  resisted  in  this  way. 

JE^rofessor  James  Law,  of  Cornell  University,  in  an  address  before  the 

Eassachusetts  "Board  of  Agriculture,  lays  down  the  following  import- 

at  principles  for  breeding  animals : 

1.  A  perfect  development,  and  sound,  vigorous  health,  constitution- 
Uy,  especially  in  the  generative  organs,  are  conditions  of  fertility. 

2.  In  the  maintenance  and  improvement  of  a  breed,  the  truth  that 
like  produces  like'' — that  the  reproductive  germ  will  stamp  upon  the 

nimal  developed  from  it  the  characters  of  the  parent  organism,  is  the 

i-bone  of  success. 
o.  We  can,  in  a  great  degree,  at  will,  produce  variations  audimprove- 
lent^  in  breeds,  as  by  abundant  feeding,  a  mild  and  salubrious  cli- 
[late,  a  rich  and  healthy  soil,  moderate  use,  education,  stimulation^  or 
election  of  desirable  qualities ;  by  disuse  or  rejection  of  undesira- 
rte  characters  and  properties  ;  by  soliciting  the  weight  of  imagination 
Q  our  favor ;  by  allowing  the  breeding  aniipals  to  mix  only  with  those 
►f  the  stamp  desired ;  by  crossing  less-improved  breeds  systematically 
vith  males  of  a  better  race ;  and  by  crossing  animals  faulty  or  deficient 
D  some  particular  point  with  others  in  which  this  i>oint  is  developed  in 
excess. 

4.  The  herding  of  pregnant  high-class  animals  with  low-bred  ones, 
nd  the  resulting  attachments  between  the  two  races,  are  to  be  especi- 
Uy  avoided,  as  occasionally  affecting  the  progeny  injuriously ;  strong 
Bpressious  from  a  new  or  unusual  condition  of  surrounding  objects 
re  to  be  equally  guarded  against. 

5.  If  a  valuable  .female  is  allowed  to  breed  to  an  inferior  male,  she 
annot  be  relied  upon  to  produce  pure-bred  animals  for  several  suc- 
eeding  pregnancies.  Through  a  strong  and  retained  impression: 
hrougli  the  absorption  into  the  system  of  living  particles  (germinal 
matter)  from  the  fetus;  or  through  some  influence  during  pregnancy  on 
he  ova,  then  being  most  actively  develoi)ed,  the  good  or  bad  features 
d'  the  first  sire  are  perpetuated  in  the  progeny  of  succeeding  ones. 

G.  All  breeds  show  a  tendency  to  *'  breed  back,''  or  to  produce  off- 
ipring  bearing  the  marks  of  their  less  improved  and  comparatively  val- 
idess  ancestors ;  hence  individuals  of  this  kind  must  be  rejected  from 
:he  best  breeds,  if  we  would  maintaia  their  excellence. 
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7.  Certain  races  aiul  individuals  have  their  cliaracters  more  fixed,  and 
Avill  transniit  aud  perpetuate  tliem  in  i^eater  proportion  than  othen 
^vith  whieli  Ihey  may  be  crossed.  Jf  their  qualities  are  desirable,  th^ 
l)rove  liij^hly  valuable  in  raising  other  stock  of  greater  excellence;  tf 
undesirable,  they  will  depreciate  the  value  of  any  stock  crossed  for 
many  generations.  TJiat  tixity  of  tyi)e,  however,  is,  above  all,  a  char* 
acterisiic  oi'  those  races  which  have  been  carefully  selected  and  bred  ap 
to  a  certain  standard  for  many  generations,  so  that  in  our  best,  longeit 
established,  and  most  esteemed  breeds  we  have  a  most  valuable  legaf^ 
left  us  by  tlie  successful  breeders  of  the  past,  with  which  we  may  moU 
our  inferior  races  almost  at  will. 

S.  While  breetlnig  continuouslj^  trom  the  nearest  relations  tends  to  a 
weakened  constitution,  the  aggravation  of  any  taint  in  the  blood,; 
to  sterility,  these  may  be  avoided  by  infusing  at  intervals  fresh  blooG 
the  same  family,  but  which  has  been  bred  apart  from  this  branch  ot  n 
for  several  gen(^rations.    Moreover,  the  highest  excellence  is  sometinm 
*attainable  only  by  breeding  very  closely  for  a  time. 

9.  Diseased  or  nuitilated  animals  are  generally  to  be  discarded  ftom 
breeding.  Mutilations  resulting  from  disease,  disease  existing  daring 
pregnancy,  and  disease  with  a  constitutional  morbid  taint,  are,  aboveali, 
to  be  dreaded  as  transmissible. 

10.  There  is  some  foundation  for  the  opinion  that  the  sire  tends  to 
contribute  more  to  the  locomotion  and  external  organs,  nerve,  and  vigor, 
and  the  dam  to  the  size  and  internal  organs,  so  that  if  wc  cannot  obUin 
the  greatest  excellence  in  both,  we  should  at  least  seek  to  have  eadi 
unexceptionable  in  the  parts  and  qualities  attributed  to  it. 

Report  of  1871. — The  nineteenth  annual  repoit  of  the  secretaiy, 
for  1871-'7ii  has  been  received,  in  advance  sheets,  at  an  earlier  date 
than  usual.  The  volume  evinces  great  care  in  the  choice  of  material 
and  in  its  general  [)reparation.  ]\lr.  C.  L.  Flint,  the  secretary,  bring? 
to  his  work  a  large  understanding  of  agricultural  interests  and  en- 
thusiasm in  elVorls  for  their  promotion.  In  presenting  the  reports 
to  the  legislature,  the  secretary  urges  the  great  importance  to  tbe 
State  of  grass  and  hay  cr(>j)s.  He  asks  why  grass-seeds,  which 
are  costly,  should  not  have  an  equal  chance  for  life  and  streugA  of 
growth  with  other  and  less  expensive  st^'cds  ?  He  maiutaiua  that  ear^ 
fall  seeding,  without  grain,  is  preferable  to  seeding  iu  spring,  and  that 
there  should  be  no  grain  crop  immediately  preceding  the  seeding-down* 
of  grass,  this  being  the  ultimate  and  (laying  crop.  It  spring  grain  is 
sown,  it  is  more  economical  to  sow  it  alone,  plow  up  the  stubble,  and 
sow  the  grass-seed  alone  early  in  the  fall.  In  preparing  seed  formow- 
ing  lots,  varieties  should  be  mixed  which  blovssom  at  or  near  the  Bane 
time.  The  general  adoption  of  these  plain  suggestions  would  mar 
terially  promote  the  agricultural  interests  of  the  8tato. 

At  a  public  meeting  of  the  board.  Dr.  Nathan  Durfee,  of  Bristol 
County,  urging  the  importance  of  increasing  the  products  of  the  8ofl| 
states :  , 

From  it  wc  receive  our  daily  Ln-ail.  And  yet  "wLat.  oncourngcniciit  is  beld  ont  to 
that  niao  who,  by  constant  toil,  is  now  producing  four  tons  of  bay  where  foriMilr 
Bcaix'oly  one  was  rect'ived?  Or  what  credit,  wonhl  that  unm  ruceivo  who,  firoluapp■^ 
antly  worthless  and  cast-oir  land,  covered  with  roekn,  sua^,  and  tiutsucka,  tiMi 
pnwent  to  yonr  vit;w  a  lu'antilul  nieaduw  of  twenty  acres,  deBtiui*d  ere  lougto  pi** 
dnco  lifry  tons  of  hay  ?  And  doea  it  not  speak  well  for  tho  procresa  of  agncnItW 
science  that,  in  our  county,  one  man  can  trstify  that  witliiu  the  period  of  tw*rty 
yearrt  nmre  that)  forty  acrcH  of  swampy,  muky  land,  haiiUy  worth  the  oomooflB 
owner,  have  been  brought  into  succetkiful  cultivatiouf 

At  the  same  meeting  Mr.  George  E.  Wuring,  jr.,  of  Sbode  Isbod, 
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utaiiicd  that  the  best  way  to  teach  New  England  formers  the  advan- 
ces of  more  thorough  cultivation  is  by  example;  and  one  of  the  most 
mportant  is  that  of  a  perfectly  good  seedingdown  of  land  to  grass. 
ianil  that  will  produce  two  and  a  half  .tons  of  hay  to  the  acre  is  worth 
dmost  any  amount  of  labor,  or  care,  or  money  that  it  may  have  cost. 
Ji  preparing  land  for  the  best  results,  he  believes  that  draining  is  the 
irst  thing  to  be  considered,  and  that  the  importance  of  underdraining 
greatly  underrated,  not  only  in  New  England  but  throughout  the 
Qountry.  As  between  tile  and  stone  draining,  he  is  decidedly  in  favor 
of  the  former ;  but  does  not  think  it  would  pay  a  farmer  to  dmin  a 
Bingle  acre,  if  he  does  not  need  that  acre — if  he  has  another  acre  that  he 
can  make  pay  better  than  it  now  does  by  spending  the  money  on  that. 
In  raising  gi*ass,  Mr.  A^^is,  of  Franklin  County,  has  the  best  success 
after  tobacco.  During  an  experience  of  twelve  years,  ho  has  not  found 
any  deterioration  of  his  laud.  His  practice  is  to  raise  tobacco  two 
fears  in  succession,  and  then  seed  down  to  grass.  Ilis  crops  of  hay 
Ire  large,  and  of  excellent  quality. 

Ppof.  P.  A.  Chadbourue,  with  a  view  to  show  what  great  results  may 

)e  accomplished  by  patient  industry,  even  on  the  most  inhospitable 

cinds,  refers  to  the  fact  that,  twenty-four  years  ago,  the  original  settlers 

ff  Utah  first  reached  the  Salt  Lake  Valley  in  the  greatest  poverty. 

!hey  went  down  into  the  lowlands  and  dug  thistle-roots,  month  after 

donth,  to  live  upon.    But  now  the  whole  valley  teems  with  flocks,  and 

.bounds  with  corn  and  as  fine  fruits  as  grow  anywhere — all  prepared 

leforehand  for  those  mines  that  are  now  opening  up  with  such  richness 

U  through  those  mountains. 

Dr.  James  R.  Nichols  discusses  the  food  of  i)lants  and  sources  of  its 

II    ly.    lie  aims  to  point  out  the  chemical  nature  of  the  materials  re- 

ired  by  various  plants,  and  the  best  methods  of  obtaining  these 

iterials  with  reference  to  stimulating  plant-growth.    In  his  opinion, 

\     ai  cultivators  have  acquired  proper  information,  the  accumulation 

Lu  use  of  these  materials  will  be  as  simple  as  is  the  supplying  of  raw 

terials  for  making  cloth,  boots,  and  shoes,  or  any  other  manufactures. 

Lniring  the  past  nine  years  he  has  endeavored,  on  a  farm  in  Essex 

aty,  to  show  that  fields  can  be  fertilized  and  brought  into  good  tilth 

oj  ihe  use  of  the  agents  holding  plant-food  wholly  exclusive  of  animal 

nures.    He  finds  that  each  successive  crop  aflbrds  additional  proof 

in  favor  of  using  chemical  or  manufactured  fertilizers.    He  has  raised 

3  tons  of  hay  and  300  bushels  of  potatoes  to  the  acre  upon  fields  to 

which  not  a  "pound  of  animal  manures  had  ever  been  applied.    Com 

also  succeeded  remarkably  well.    Dr.  Nichols  denounces  the  frauds  of 

dealers  in  manufactured  fertilizers.    Their  profits  are  enonnous,  and 

their  wares  not  always  what  they  are  claimed  to  be.    He  says — 

After  much  observation  and  thought  upon  the  sulyect,  1  have  reached  the  conclu- 
tion  that  it  is  diflacnlt,  if  uot  impossible,  for  manufacturers  to  supply  in  a  largo  way, 
throagh  the  ordinary  channels  of  trade,  superphosphate,  or  any  compounded  fertilizer, 

10  as  to  give  the  farmer  a  just  return  for  his  money.    The  reasons  for  this  conclusion 
^«?  that  the  elements  of  plant  nutrition,  or  the  three  most  important  agents  which 

raid  enter  into  fertilizing  compounds — phosphoric  acid,  potash,  and  nitrogenous 
•ui     s — have  a  fixed  market  value,  and  the  dift'orenoe  in  price  between  their  |>urchase, 

11  kuoderate  or  largo  quantities,  is  not  great  enough  to  give  to  large  manufacturers  an 
^vantage  worthy  the  attention  of  honest  men. 

He  presents  a  formula  for  a  compounded  fertilizer,  easily  prepared, 
lich  he  has  found  of  the  highest  value.  H3  has  used  bone-charcoal 
om  the  sugar-refineries  as  a  cheap  source  of  phosphoric  acid,  but  states 
burned  bones  may  be  used  instead,  with  folly  as  good  results.  The 
>«nuula  follows : 
Take  900  pounds  of  bonc-chorcool,  48G  pounds  of  oil  of  vitriol,  and  171  pounds  of 
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water ;  mix  Ihc  water  with  tbo  acid,  and  gradnally  add  tlio  bones,  stirrinc  the 
that  it.  may  be  fully  acted  iip(m.  TIiIb  aftbrds  a  8ui)crpliospbato  M-Lich  is  dry  cnoo^ 
to  be  j^roiind  as  noou  as  it  is  cool,  aud  it  can  bo  ground  in  a  plaster-mill.  To  tliisiad 
400  pounds  of  nitrate  of  sodn,  100  pounds  of  mnriato  of  potash  in  pQwdcr,  and  we  han 
a  ton  of  fertilizing  material,  which  I  have  found,  upon  analysis,  gives  14.3U  parts  in  the 
100  of  soluble  i)hosphoric  acid,  '27.47  parts  of  soluble  i)hosphat^  of  lime,  iJ.8  of  potaai, 
3.14  of  nitrogen.  *****  The  cost  of  materials,  at  iiresent  market  rates,  will  lie 
about  $-1  !• 

The  importance  of  ;^rowiug*  lUrm  and  garden  vegetables,  both  wifli 
reference  to  ])rorit  and  hoino  coiLSumption,  is  discussed  in  an  address  of 
Mr.  R.  Goodman,  of  Lenox,  and  witli  the  following  conclusions:  It  is 
too  much  the  custom  of  farmers  to  raise  common  vegetables  for  market, 
when  a  gi'eater  prolit  might  be  realized  by  more  care  in  selecting  choice 
varieties  and  seeds  of  the  best  (Quality,  and  in  cultivating  in  the  best 
manner.  Again,  even  the  products  raised  are  too  little  iiseil  at  hcmt 
There  is  too  much  '*  liog  and  hominy  ;"  too  much  meat  in  tbo  dietof  tiie 
tanner— -pork  especially.  ]More  fruit  and  a  larger  variety  of  vegetables 
ought  to  be  used.  As  to  meat,  a  two-year-old  steer  can  be  raised  at 
no  greater  cost  than  a  hog.  Packing  the  beef  in  a  b^urel,  the  farmer 
will  have  a  better  <iuality  of  meat ;  at  all  events,  will  diversify  theftod 
of  his  family,  '•  and  if  he  adds  the  vegetables  which  ought  to  be  groTO 
in  his  garden,  his  family  will  improve  in  health  and  in  morals.'"  Itis 
stated  that  scarcely  a  farmer's  garden  at  a  distance  from  city  marketi 
could  be  found  iu  Massachusetts,  in  which  there  is  asparagus,  or  caofi- 
flower,  or  celery,  or  egg-])lant.  If  these  and  other  vegetables  are  a  lax- 
ury,  it  is  surprising  tliat  farmers  do  not  have  them  for  their  own  use,  to 
say  nothing  about  raising  them  for  the  market. 

.Air.  Ellswoi'tli,  of  Essex  County,  furnishes  an  interesting  paper  on 
the  "  Management  of  the  Dairy.-'  itcferring  to  the  progi'css  made  in 
securing  for  the  dairy  the  best  breeds,  he  represents  that  the  former 
large  herds  of  scrubby  native  stock,  without  pedigree,  are  now  snper* 
seded  by  giades  and  i)ure-bred  cattle  showing  distinctly  their  descent 
from  animals  of  marked  and  well-developed  characteristics.  Without 
animals  carel'uUy  bred  with  reference  to  his  ]iursuit,  the  daiiymau  can- 
not attain  the  highest  success.  ]Mr.  Ellsworth  calls  si)ecial  attention  to 
the  carr  which  sliould  be  givi'U  to  the  animals  of  the  dairy,  stating 
that  a  cow  about  to  drop  her  calf  should  be  placed  in  a  comfortable 
stable,  well  prot<»cted  against  draughts,  with  plenty  of  bedding,  and  her 
condition  looked  after  every  hour  until  she  calves.  Immediately  attefi 
a  i)ailful  of  water,  slightly  warm,  with  a  i^int  of  rye-meal  stirred  in, 
should  be  given  jier ;  and  she  should  have  water  of  like  temperatme 
often,  but  never  more  than  a  i)ailful  at  once,  and  only  a  small  qnanti^ 
of  ibdder  for  the  first  twenty -four  lioiirs.  Xo  grain  for  four  days  or  ft 
week,  but  a  few  roots  are  benelicial.  In  order  to  satisfy  himself  as  to 
the  proper  time  for  milk  to  stand  ])efore  skimming,  he  made  two  tiialfly 
of  a  week  each,  in  the  month  of  December,  with  the  following  resnlts: 

During  tho  first  ^ock  the  milk  Avas  allowed  to  stand  lliirty-six  hours.    Tlie  am 
of  milk  lor  tlit)  wook  -svus  l,4iKJ  i)oinuls,  or  t'»78  quarts — 2.^-  |)Oiindd  to  the  qn.art.    '. 
this  milk  00  i)oiin<l.<  of  biittor  wore  niado,  or  an  avorapo  of  1  pound  of  butter  forbn-^ 
Dv!  quarts  of  milk.    Tlir.  second  week  the  milk  was  allowc<l  to  stand  but  twonlj;-^* 
hours,  and  the  followin<j:  was  obtained  :  Tho  milk  weighed  1/29G  pounds  and  mcMBiM 
r>M.)i  cpiarts,  and  from  this  amount  h\  pounds  of  butter  wero  loade,  11^  quATts  of  B^" 
bi'.ing  required  to  make  a  pound  of  butter.    Thus  wo  cannot  a£brd  to  skini  theB^ 
in  twenty-four  boui*s,  when  the  weather  is  favorable  for  butter-making,  unlflH  tt* 
our  intention  to  make  chefso  at  tho  samo  time.    As  a  general  rule,  thirty-six liiW» 
s(>enis  to  be,  under  ail  eircuuLstauccs,  the  proper  time  for  milk  to  rem^n  befozsBkitf' 
ming. 

Mr.  Ben.  Peiiey  Poore,  chairman  of  the  Essex  Connly  Agxicoltoii 
Society,  reports  that  on  the  farm  of  Mr.  Daniel  F.  Appleton^  of  Jpswk* 
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ix  tons  of  English  hay  and  twenty-five  tons  of  fresh  meadow  hay 
tut  five  years  ago ;  but  the  present  year  it  produced  seventy-five 
f  English  hay  and  two  or  three  tons  of  fresh  meadow  hay.  This 
was  produced,  prineipafly  by  draining.  He  first  had  the  low 
is  of  his  farm  surveyed,  the  levels  taken,  and  a  broad  ditch  more 
I  mile  long,  and,  on  an  average,  three  feet  deep,  dug  through 
with  a  sufficient  fall  to  carry  off  the  water  received  from  the 
r  lateral  ditches  and  under-drains.  By  this  main  ditch  he  is 
d  to  drain  all  the  meadows  through  which  it  passes.  He  sur- 
3d  ten  acres  of  this  land  with  a  catch-water  ditch,  eighteen 

deep,  leading,  at  long  intervals,  into  the  main  ditch.  This 
w  had  been  kept  constantly  wet  by  water  from  springs  which 
nded  it  5  but  by  this  plan  it  was  so  thoroughly  drained  that  the 
»f  it  was  easily  plowed  and  laid  down  to  grass.  A  part  of  it  was 
1  for  the  first  time  in  the  fall  of  1870,  and  in  December  following 
►wn  with  timothy.  After  being  sown  it  was  top-dressed  with  a 
St  of  loam,  mixed  with  asbes  at  the  rate  of  thirty  bushels  to  an 
knd  a  small  quantity  of  manure.  The  next  season  it  yielded  two 
and  a  half  tons  of  English  hay  per  acre.  Three  acres  also  qf  the 
neadow  were  a  deep  muck-bed,  and  could  not  bo  brought  into  a 
ion  to  be  worked  at  the  time  of  plowing  the  other  portions.  Mr. 
ton  covered  it  with  gravel  in  the  winter,  and  in  the  spring  sowed 
I  timothy.  No  crop  of  grass,  however,  was  raised  worth  cutting 
ear.  In  the  fall  it  was  heavily  top-dressed  with  barn-yard  manure 
irty  bushels  of  unleached  ashes  to  an  acre.  The  next  two  seasons 
over  three  tons  to  the  acre  of  the  best  quahty  of  hay.  By  this 
meiit  he  learned  the  value  of  muck-land  when  mixed  with  upland 
hether  gravel,  sand,  or  loam.  In  reclaiming  some  mucky  lands, 
;  found  that  draining,  plowing,  and  top-dressing  with  ashes  will 
Scient  without  the  application  of  loam  or  sand;  and  in  other 
I  very  light  application  of  the  latter  is  all  that  is  needed.  Thii*- 
icres  of  swamp-land,  which  were  covered  with  tussocks  and 
loles,  were  thoroughly  drained  with  round  tiles  and  collars,  the 
being  thirty-three  feet  apart,  and  three  to  four  feet  deep.  The 
as  drained  without  the  aid  of  the  encircling  catch-water  ditch, 
elded  sixty  bushels  of  corn  to  an  acre.  Having  been  top-dressetl 
shes  aud  bone-dust,  it  was  sown  the  next  year  with  wheat  and 
and  yielded  a  hea\'y  crop  of  the  former.  Mr.  Appleton  thinks 
of  the  plan  of  reclaiming  swamp-lands  by  draining  and  top-dress- 
id  regards  them  as  the  main  future  dependence  of  the  farmers  of 
England  for  supplies  of  hay. 

Ephraim  Graham,  of  Worcester  County,  remarks  that  grass,  when 
nto  hay,  contains  14  to  15  per  cent,  of  water ;  in  the  green  state, 
50  per  cent.  The  dry  i)art  contains,  besides  its  nutritious  sul> 
s,  as  gum,  sugar,  and  oil,  about  50  per  cent,  of  woody  fiber.  The 
f  cutting  grass  has  much  to  do  with  the  nutritious  value  of  hay. 
the  leaves  and  stems  are  green  they  contain  large  quantities  of 
gum,  &c.,  a  part  of  which  is  changed  into  woody  fiber  as  they 

Hence  they  lose  a  large  portion  of  their  nutritious  qualities 
not  cut  before  ripening.  What  has  been  said  of  early-cut  hay 
>ply  to  the  straw  of  grain  and  tor  corn-stalks.  If  they  are  cut  ten 
before  the  grain  is  fully  ripe,  their  qualitj-  for  feeding  is  much 
than  if  cut  later.  CareM  experiments  have  shown,  also,  that 
cut  twelve  to  fourteen  days  before  being  fully  ripe  weighs  heavier, 
res  more,  is  of  better  quality,  and  yields  a  larger  proportion  01 
When  the  kernel  is  in  the  milk  it  has,  comparatively,  a  small 
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aiDouut  of  woody  fiber,  ueaiiy  the  whole  beuig  guin,  sugar,  and  staich, 
with  a  largo  per  cent,  of  water.  As  the  graui  ripens,  the  thickneuof 
the  skin  rapidly  increases,  at  the  expense  of  the  sugar  and  gum.  The 
quantity  of  flour,  therefore,  is  diminished,  and  the  quality  ii\jured.  What 
is  ti*ue  of  wheat  is  probably  true  of  other  grains.  But  grain  raised  for 
seed  should  be  fully  ripe  before  harvesting. 

In  regard  to  draining,  Mr.  J.  W.  Adams,  of  Hampdeu  County,  thiob 
it  a  mistake  to  leave  the  ground  loose  about  the  tiles,  in  order  tint 
the  water  may  tind  its  way  into  the  drain.  To  put  clay  against  then, 
and  then  1111  up  the  whole  drain,  as  if  to  keep  the  water  out,  is  the  tme 
way.  In  all  successful  uuderdraining,  the  water  must  enter  the  drau 
li'om  the  bottom.  When  hired  labor  is  employed,  it  is  recommended  to 
pay  for  ditching  by  the  rod.  A  man  will  dig  nine  rods,  three  leet  de^ 
in  a  day,  with  common  tilediichiug  tools.  At  the  outlets  of  drains  he 
uses  strips  of  boards,  three  or  four  inches  wide,  and  uses  the  same  nailed 
together  in  the  form  of  a  triangle,  as  tiles,  in  locations  where  tiles  are  lu* 
ble  to  be  displaced.  He  claims  that  tiles  are  cheaper  than  stones  tx 
draining,  even  when  the  latter  are  found  in  the  field ;  that  land  whiek 
needs  uuderdrainiug  is  the  best  and  cheapest  in  New  England:  thrt 
when  such  laud  is  underdraiacd  thoroughly,  there  is  no  perceptible  dif- 
ference between  the  yields  of  dry  and  wet  seasons ;  that  it  requires  less 
manui'c,  au<l  is  warmer ;  that  the  air  penetrates  it  more  readily,  and  de- 
composes the  organic  matter  more  easily  for  the  food  of  plants;  that  it 
is  always  ready  for  a  heavy  rain,  shice  the  8uq)lus  water,  to  the  depth 
of  three  feet,  is  taken  out  ^  and  that  for  raising  maximum  crops  of  taj, 
vegetables,  or  fruit,  it  is  a  safe  investment,  and,  in  his  own  experience, 
the  cost  has  not  exceeded  the  compensation. 

MicniGAN. 

The  ninth  annual  report  of  the  State  board  of  agriculture  is  a  cue- 
fully  prepared  document,  embracing,  t)esides  valuable  essays  on  well* 
chosen  subjects  and  the  usual  statistics,  full  reports  of  the  proceed- 
ings of  the  recently  organized  State  Pouiological  Society.  During  the 
year,  the  secretary  of  the  State  board,  Hon.  Sanfoixl  Howard,  who  was 
also  for  a  long  time  closely  connected  with  the  agriculture  college  of  the 
State,  was  suddenly  stricken  down  in  the  midst  of  his  labors.  Ur* 
Howard  was  distinguished  for  his  zeid  iu  the  promotion  of  agricoltand 
])rogress.  A  native  of  Massachusetts,  at  an  early  age  he  engaged  in 
farming  pursuits  in  Maine,  subsequently  removed  to  Ohio,  and  after- 
wards t^  Michigan.  During  the  last  thu'ty  years  of  his  life  he  was  moie 
or  less  intijmately  associated  with  the  agricultural  publications  of  tbe 
country;  was  at  all  times  prepared  to  give  to  the  farming  commmii^ 
the  benefit  of  his  enlarged  experience.  By  a  prominent  journal  heii 
ranked  among  the  pioneers  of  agricultural  litei*ature  in  this  coantry.  The 
present  report,  published  after  his  demise,  shows  iu  its  preparatka 
that  conscientious  care  and  intelligence  for  which  ho  was  so  promi- 
nently known  in  matters  pertaining  to  rural  husbandry. 

The  report  contains  a  number  of  elaborately  tabulated  results 
experiments  in  pig-feeding  during  the  year ;  also  of  experiments  y 
manures  and  special  fertilizers,  and  in  tomato  cultivation.    These  exB 
ments  are  reported  with  so  much  particularity  and  minuteness  tl 
cannot  be  reproduced  in  the  limited  space  to  which  our  notices  oi 
reports  must  necessarily  bo  confined.    Three  years  of  testing  i 
application  leads  to  the  statement  that  the  manner  in  which  i 
ia»  applied  apparently  makes  but  little  difference  in  the  end.   '. 
applied  to  the  surface  appears  to  give  quicker  resultSi  while 
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3wed  under  seems  \o  act  slowly,  giving  the  best  return  in  subsequent 

In  a  lecture  on  pastures  delivered  before  the  Central  Farmers'  Club, 
■ofessor  Coleman  stated  that  the  following  may  be  taken  as  a  proper 
erage  mixture  of  grass-seeds :  5  pounds  rape,  5  pounds  cow-grass, 
erenuial  red  clover,)  5  pounds  white  clover,  2  pounds  red  clover,  2 
»unds  Alsiko  clover,  2  pounds  meadow  foxtail,  1  pound  crested  dogs- 
U,  2  quarts  meadow-fescue,  8  quarts  Italian  rye-grass,  8  quarts  Pacey's 
e-grass,  8  quarts  Stickney's  rye-grass,  2  quiirts  cocksfoot,  (orchard- 
1188) — to  be  sown  latter  end  of  May  aud  beginning  of  June.  The  rape 
fords  shelter  to  the  young  herbage,  and  the  additional  feed  to  the  sheej) 
cupping  the  [)asture  the  lirst  year  gives  increased  droppings  on  the 
od,  and  greater  fertility. 

Mr.  John  Richard,  of  Tecumseh,  considers  that  the  cultivation  of 
^hum  tor  production  of  sirup  is  permanently  established  in  the  State, 
la  that  it  is  the  most  profitable  crop  that  can  be  grown,  where  it  is 
operly  mana^'Cil.  In  the  season  of  1870,  on  a  little  less  than  an  acre 
ground,  he  raised  200  gallons  of  sirup,  which  sold  readily  at  75  cents 
r  gallon,  netting  a  clear  profit  of  $75.  No  other  crop  on  his  farm  paid 
well.  Mr.  Tafft,  of  Pb'mouth,  says  that  more  attention  wiis  given  to 
e  cultivation  of  sorghum  in  1870  than  for  several  previous  years,  the 
reage  being  double  that  of  the  year  before,  and  the  yield  per  acre  also 
lOUt  double.    He  says : 

rbe  fact  ib  uuw  established  that  our  soil  and  climate  are  lavorable  to  the  growth 
d  eveu  the  improremvnt  of  the  sorghum  plant.  We  must  have  more  and  cheaper 
;ar  (or  its  i>ubstitute)  from  some  sourcOi  and  our  hopes  center  on  the  beet  or  the 
'gbum  plant.  There  are  difiicnltics  to  be  overcome  in  establishing  the  manufacture 
sugar  successfnlly  in  any  country.  *  *  »  *  j  see  a  great  improvement  in 
3  handling  of  the  cane,  a  better  understandiu<|  as  to  the  requirements  of  the  plant 
d  the  maunfacturo  of  the  simp.  The  novelty  lias  died  away;  sorghum  stands  now 
its  merits  ;  the  increase  in  its  production  wiU  bo  slow,  but  lasting  and  substau- 
i. 

Mr.  Milton  J.  Gard,  in  an  essay  on  general  farm-management,  gives  his 
ethod  as  to  crop-rotation   on  i)rairie  soil,  a  method  yielding  good 
ilts: 

First  clover,  followed  by  wheat,  with  but  once  plowing,  in  August ;  then  com,  which 
also  seeded  to  wheat,  and  seeded  to  clover  in  the  following  spring.  All  the  mannro 
ide  is  applied  on  the  wheat-stubble  in  the  faU  or  winter,  and  spread  as  drawn,  for 
e  corn-crop.  My  hind  is  seeded  and  partly  manured  every  fourth  year,  sifid  for  each 
sdiug  I  get  three  grain-crops — two  of  wheat  and  one  of  com.  But  when  #heat 
Ha  to  bring  such  high  prices  as  at  present,  1  change  the  course  to  two  of  grain  and 
one  of  clover.  I  cousuler  the  best  mode  of  renovating  and  keeping  up  t^  fertility 
the  soil  is  the  use  of  clover  and  plaster.  There  is  no  investment  tlKiPpays  mo 
weU  as  plaster  sown  on  clover  at  the  rate  of  fifty  pounds  to  the  acre;  mid  I  believe 
ftt  the  fertility  of  our  farms  can  be  kept  up  by  a  judicious  rotation  of  crops,  and  by 
refuUy  husbanding  aU  the  manure  made  on  the  farm,  with  no  other  foreign  fcr- 
izer. 

The  same  writer,  in  an  essay  on  the  breeding  and  management  of  hogs, 
nsiders  pork-raising  the  most  profitable  of  any  one  branch  of  agricul- 
re,  requiring  the  least  care,  labor,  and  capital.  The  pig  grows  into 
oney,  and  while  glowing  he  is  converting  our  grass  and  clover  into 
itable  food  for  our  wheat-crop,  and  into  meat  and  lard.    He  contends 

t  it  is  more  profitable  than  wheat-raising,  because,  instead  of  exhaust- 
g  the  fertility  of  the  soil,  it  enriches  it,  and  is  more  certain  in  its 
!8ults,  having  fewer  enemies  to  contend  with.    "In  the  pork  crop  there 

no  risk  of  smut,  midge,  rust,  or  mildew,  blight,  winter-killing, 
idgiug,  or  by  being  beaten  down  by  hail-storms,  or  sprouted  by  wet 
cather  at  harvest  time."    In  view  of  the  very  considerable  profits  of 

3  middle-men,  which  lighten  the  pockets  of  producers,  Mr.  Gard 
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advises  farmers  to  sliip  and  sell  their  own  hogs.  If  one  fiirmer  has 
not  a  car-load,  let  two  or  more  join  and  make  up  a  load  and  ship  tiion. 
Mr.  Beck  with,  president  of  the  State  Agricultural  Society,  is  of  the 
opinion  that  no  kind  of  stock  kept  by  the  farmers  of  Michi^^au  shovs 
so  marked  an  improvement  within  the  last  twenty  years  as  swine,  and 
considers  the  pork  of  Southern  Michigan  as  second  in  ])oint  of  valaeto 
no  single  commodity  put  into  the  markets  by  its  farmers.  fiefeniDg 
to  the  alleged  fact  that  during  the  year  combinations  bad  been  orgBik 
ized  for  the  purpose  of  ])urchasing  or  controlling  certain  leading  fium 
products  in  some  of  the  States  ot*  the  North  and  West,  at  prices  bdow 
their  real  value,  IMr.  Bcckwith  counsels  farmers  to  form  counter  (XHB- 
binatious,  witli  a  view  to  control,  when  practicable,  not  only  the  prices 
of  farm  products,  but  the  time  of  sale  and  manner  of  trausportatioiL 
He  suggests  that  they  meet  in  their  respective  neighborhoods  and  disoDSS 
the  subject,  in  order  to  mature  a  definite  plan  to  circumvent  the  anaoge' 
ments  of  those  who  seek  to  buy  without  rendering  a  fair  equivalent 

The  annual  report  of  the  secnit<iry  of  the  State  Agricultural  Sode^ 
shows  that  the  organization  is  making  substantial  progress.  !^ 
total  receipts  for  the  year,  including  balance  due  treasurer,  wae 
§15,1)13.05.  .Vniount  of  premiums  paid,  87,389.70,  against  86,889  in 
18G9.  The  number  of  entries  at  the  State  Fair  increased  from  1,465  m 
1863  to  2,555  in  1870.  The  property  of  the  society  is  valued  at  818,66198. 
The  secretary  claims  that  the  agriculture  of  the  State  is  undergoiDg  a 
gradual  change,  in  many  sections  becomingof  a  much  higher  order.  A 
large  proportion  of  labor  and  capital  is  expended  in  clearing  the  satfiue 
and  in  reducing  unimproved  lands  to  a  condition  that  will  fit  them  to 
become  productive.    He  says: 


iiiatuimcry  tunc  arc,  Derter  atuiprea  lor  prontaoio  larm-worK,  ana  in  re«;axatoU 
diictioii  ol*  fruit,  is  very  marked,  and  oii^jjlit  to  ho.  encouraged  by  every  means 
the  ability  of  the  JStato  Agricultural  Society. 

Th(»  State  l^omological  Society  was  organized  in  February',  1870,  at 
Grand  Kapids,  and  during  the  year  a  number  of  very  interestiDg  ses- 
sions -were  held.  In  September  it  held  its  first  annual  fair,  at  whkb 
there  ^vas  a  very  creditable  display  of  fiuits  and  flowers.  At  flie aev- 
eml  meetings  many  imi)ortant  facts  and  experiments  bearing  upon 
the  iruit  interests  of  the  State  were  presented. 

Eev.  II.  E.  AVaring,  residing  near  Grand  Eapids,  ranks  Steele's  Bed 
Winter  api)lo  and  the  Rhode  Island  Greening  among  his  most  valaaUe 
varietief  in  full  bearing.  Making  i)eaches  a  specialty,  he  has  not  fluled 
of  a  cro])  fm  lii'teeu  years,  although  there  have  been  a  few  seasons  when 
the  yield  was  not  more  than  one-half  or  third  of  a  full  one.  He  jdacM 
the  Early  and  Late  Crawford  and  Barnard  at  the  head  of  his  &vorita 
varieties.  Among  the  dwarf-pear  varieties,  he  says  that  the  LodSB 
Bonne  dc^  Jei-.scy  has  pa  id  twice  as  much  as  any  other.  Mr.  Houghtalmg 
thinks  that  May  is  the  worst,  and  March  the  best  month  for  proniBgi 
June  is  a  good  month ;  also  April  in  late  seasons.  Wax  or  gom-shellic 
should  l)(^  used  to  prevent  bleeding.  The  same  gentleman  said  tint 
there  were  tliousands  of  trees  in  the  country  that  needed  to  be  graflri 
over  to  make  them  worth  the  gi^ound  they  occupy  or  profitable  to  their 
owners.  IJe  thinks  it  just  as  easy  to  raise  the  best  fruit  as  to  raise  flw 
poorest,  and  has  found  by  experience  that  it  is  very  easy  to  put  a  new 
top  on  an  apple-tree,  even  after  it  is  fifteen  or  twenty  years  old.  to 
method  is  to  cut  ofi'  the  limbs  out  as  far  from  the  tree  as  possible,  in  oideT 
to  keep  the  top  open  and  well  spread  out;  to  perform  the  'workallatc 
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that  the  top  may  make  an  even  growth  and  be  well  balanced^ 
fterward  carefully  attend  to  the  trees,  keeping  away  all  the 
»rs  that  take  the  growth  from  the  graft,  and  sometimes  kill  it 
ely.  Mr.  J.  P.  Thompson^  in  an  address  on  the  "orchard  system" 
ning  in  the  famous  fruit-belt  of  Western  Michigan,  represents 
the  one  great  mistake  made  by  those  who  raise  fruit  for  the  mai'ket 
e  plantiug  of  too  many  sorts.  He  thinks  that  a  smair  and  care- 
eousidered  list  of  the  best  varieties,  sauctioued  by  trial  and  expe- 
e,  ought  to  be  prepared  for  the  guidance  of  those  entering  upon  or 
ged  in  the  pui-suit  of  ftniit-culture.  In  discussing  the  subject  of  the 
lar  varieties  of  hardy  apples,  W.  L.  Waring  thought  that  for  a  small 
"jO  bo  planted  solely  with  a  view  of  obtaining  the  largest  income 
1,000  trees,  50  each  of  the  Ked  Astrachan,  Duchess  of  Oldenberg, 
Lga  Ked  Streak,  Maiden's  Blush,  and  200  each  of  the  Baldwin, 
ener,  Golden  Kusset,  and  Ehode  Island  Greening,  would  make  a 
tiou  that  would  be  found  the  most  productive,  reliable,  and  profitable, 
nceruing  the  planting  of  strawberries  in  the  speediest  manner,  Mr. 
•y  IS.  Clubb  recommends  the  use  of  a  dibble  that  will  make  a 
the  size  of  a  lifty-cent  piece.  The  soil  being  dry,  tjome  one  should 
lead  of  the  i)lanter,  making  holes  and  tilling  them  with  water,  the 
:er  follomng,aud  with  another  dibble  inserting  the  plants,  pressing 
arth  quickly  around  the  root  after  the  plant  is  in,  care  being  taken 
o  cover  the  ejre,  which  is  very  near  the  root.  The  old  root  of  the 
i  is  useful  to  hold  the  plant  to  the  ground;  the  new  fibers  become 
oain  support  of  the  gi'owing  vine.  "  Having  the  plants  firmly  set  is 
ich  more  consequence  than  any  theoretical  aiTangement  of  the  old 
;,  and  this  can  be  secured  most  readily  by  one  stroke  of  the  dibble 
le  side  of  the  plant,  pressing  the  earth  toward  it.  »  »  ♦  » 
ist  planting  can  be  made  successful  in  this  manner,  no  matter  how 
he  season,  if  careful  hoeing  and  cultivation  be  attended  to.''  At  a 
ing  of  the  horticultural  society  of  Black  Lake,  it  was  stated  that 
iclosing  strawberries  in  a  dry,  closed  box,  and  placing  them  in  an 
ouse,  they  were  kept  fresh  for  three  weeks,  and  the  party  making 
tatemeut  thought  that  the  same  treatment  might  have  kept  them 
for  twelve  mouths.  Mr.  Clubb  supposed  that  ingenuity  would 
;ly  construct  safes  on  thii^  principle,  which  would  render  this  favorite 
7  an  article  of  everyday  consumption,  instead  of  a  luxury  of  a  few 
uer  weeks.  This  accomplished,  the  production  of  strawberries 
d  become  as  extensive  as  that  of  any  staple  article,  and  much  more 
table. 

e  reports  of  county  societies  made  to  the  State  society  are  gener- 
t'ull,  and  indicate  a  progressive  interest  in  all  that  pertains  to  im- 
ed  systems  of  husban^lry.  The  farmers  of  Calhoun  County  are 
'ing  upon  the  system  of  rotation  of  crops,  including  sheep  and  stock 
ag,  which  they  discover  to  be  more  remunerative  than  their  old 
aer  of  fiirming.  More  attention  is  also  paid  to  fruit-raising,  including 
es.  In  Cass  County  pork  is  stated  to  be  the  most  valuable  exi)ort, 
iraprovimcnts  in  breeding  are  being  made.  The  practice  of  feeding 
over  through  the  season  is  attended  with  the  very  best  results.  The 
ire  of  hops  has  been  almost  wholly  abandoned  in  Gijnesee  County, 
:here  ii^  an  annually  increasing  acreage  in  vineyards.  A  very  impor- 
iutercst  in  the  county  of  Hillsdale  is  her  <^heese  factories,  of  which 
}  are  eight,  and  the  industry  growing. 

MISSOUBI. 

the  annual  report  for  1870,  the  secretary  of  the  State  Board  of  Agri- 
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cnltiirc  represents  it  as  having  assamed  a  hij^ber  and  more  ddvamsed 
position  than  at  any  former  period.  The  re])orts  of  the  comity  aod 
borticultiira)  soctioties,  and  of  the  entomologiHt,  are  full  and  instmctivc. 
Mr.  T.  U.  Allen,  in  an  address  before  the  board,  nrgea  the  ini[K>rtance 
of  better  othication  among  farmers,  lie  has  little  bof  e  of  any  |»reat 
improvement  in  the  modes  of  agriculture  until  those  engaged  in  it  ta- 
come  more  intelligent.  No  pnrs^iit  in  the  whole  range  of  human  aocietj 
requires  more  thorough,  extensive,  and  diversified  knowledge  of  the 
sciences  than  that  of  the  agriculturist.  lie  pro))oses,  as  onemodeof 
enlightenment,  the  missionary  plan  of  choosing  intelligent  and  practicsl 
agi'iculturists,  and  SiMKling  them  forth  to  visit  farmers  and  talk  with 
tliem  publicly  and  privately;  to  give  practiced  instruction  on  their  forns 
and  at  their  school  houses;  to  organize  them  into  clubs  and  county  soci- 
eties, and  induce  them  to  read  agrie.ultunil  books  and  papers.  Dr.E 
Claggett,  presiiie.nt  of  the  State  Horticultural  Society,  says: 

Tho  iHiopIo  an*  lM'«;iiinin2j  to  lojirn  that.  <'.vuiy  plant  \vu  cultivate  ijrows  in  acenrdnm 
with  uatiiral  laws,  and  rcquin^.s  tor  its  hi'^hcMt  dovclopnient  certain  conditiotia;  aod 
juKl  bo  tar  as  wo  supply  these  cou<litit)ns  will  bo  tho  uieasui'o  of  our  Hiicctsss.  Jiutiofeli 
thou,  as  wo  havo  failed  to  do  this,  wc  have  failed  both  scientitically  and  practieaQj. 

The  secretary  of  tho  board  gives  tho  results  of  a  series  of  experiments 
recently  iimde  in  Germany  in  reference  to  the  question  whetliw  the 
quality  of  food  fed  to  cows  has  any  infiuence  on  the  quality  or  chcmiod 
composition  of  the  milk  produced.  Dr.  Qaase,  at  the  agricultural  ex- 
perimeiil  station  in  Moeckern,  Saxony,  fed  several  cows,  first,  upon  luffy 
which  he  called  normal  fodder;  secondly,  upon  hay  in  connection  friui 
bean-meal  aiul  rape-cake,  which  are  rich  in  albumenoids  fn)m  wbicb  the 
cheese  portion  of  milk  is  derived ;  thirdly,  ii])on  %ay  in  connevtiou  with 
oil  and  starch,  which  contain  carbo-hydrates  from  which  the  bnttoy 
portion  of  milk  is  derived.  After  a  careful  chemical  analysis  of  the  milk 
produced  from  the  several  kinds  of  footl,  he  found  so  little  diffisronoe 
in  the  (!orresiM)iMlin^  kinds  of  milk,  that  it  could  not  be  regarded  aa  of 
any  practical  ac^count. 

i)r.  Kiiliii,  who  made  several  (Experiments  on  the  same  subject^  de- 
clares that  vaiiatiuns  in  fodder  are  not  manifested  in  the  quality  of  the 
milk,  but  in  the  quantity  only.  Professor  Wolft',  director  of  the  ex|ieii- 
mental  station  at  llohenheim,  in  Wiirtem berg,  who  has  conducted  ft 
long  series  of  investigations  on  this  subject,  says  the  quality  of  the  food 
ext^i'cises  no  iiiHuence  on  the  <piality  of  the  butter  in  the  mi1k,ex(«|ilit 
the  taste;  while  its  iiitlueiu^'  becomes  readily  and  distinctly  manift^il 
the  <|nantity  of  milk  yielded,  and  in  the  increase  or  decreas*^  of  the  live 
weight  of  the  animals.  Dr.  Kiihn  suggests  that  the  farmer  should  look 
to  the  peciiliaiitu\sof  dit!*ereiit  biecils  of  cows  for  the  milk  U^st  iuluplpd 
to  his  special  puri)Ose.  If  he  desin»s  a  hirge  yield  of  butter  or  cli^MB) 
he  must  select  such  as  naturally  produce  milk  rich  in  those  substaneNi 
If  he  desires  a  large  (piaiitity  of  milk  witlumt  reganl  toquality,  he  niOflt 
cliDosc  those  which  (»xcel  in  that  respect.  In  (Jermany,  wheiv  En^inhi 
rrench,  and  (ierman  bieeds  of  cattle  have  been  trieil  quite  thoronghlyi 
the  Aligaueis,  Devons,  and  iierefords  are  much  liked  for  butter  ead 
cheese  making;  whilethe  Hollanders  are  preferred  for  milk,and  tbeSfaoitr 
horns  for  fastening.  The  ^Vllgauers  are  snydl  or  medium  sized,  thi(}k-ttt) 
and  linely  built,  and  consume  a  small  amount  of  food.  SSomeherdsaveneB 
1^,500  to  L',Gno  (piartsof  milk  per  head  yearly.  The  Ilollauders  aiv  lurge 
and  stout  built,  often  weighing  1,(mO  to  1,700  pounds,  and  yieltling  4^ 
(juarts  each  per  year.  TIh\y  recpiiie  rather  liigh  feeding,  but  arewwily 
fattened.  For  these  reasons  the  Hollanders  aixj especially  ailnpted  tothe 
neighborhoods  of  large  towns,  where  brewery  and  diatiUeiy  zetiue«ud 
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comiuercial  food,  as  oil-cakes,  are  cheap,  and  fresh  milk  finds  a  ready 
sale.  It  is  thought  that  the  Allgauers  and  Hollanders  deserve  more 
attention  among  stock-growers  in  this  conntry  than  they  have  received. 

Mr.  S.  B.  Johnson,  of  Madison  County,  declares,  as  the  result  of  his 
experiments  with  iK)tatoes,  that  the  Early  Rose  is  ten  d»ys  earlier  than 
the  Early  Goodiich,  or  any  other  variety  with  which  ho  is  acquainted. 
It  is  very  productive,  and  good  for  summer,  winter,  and  spring,  and 
will  keep  the  year  round.  Early  in*  July,  1870,  he  had  on  his  table 
samples  of  that  year's  growth  and  of  the  i)recediijg  year,  and  tbey  were 
both  pronounced  excellent  in  quality.  He  recommends  that  in  the  cul- 
tivation of  potatoes  care  be  taken  to  select  sound  and  well-ripened 
tnbers  for  planting.  This  is  of  more  consequence  than  the  size  of  the 
baber.  Cut  large  potatoes  into  pieces  containing  one  eye  only,  be;rin- 
ning  at  the  end  opposite  the  stem  and  cutting  toward  the  center,  taking 
jare  to  leave  an  equal  proportion  of  the  potato  with  each  eye.    Very 

tail  tubers  may  be  quartered,  cutting  in  the  same  manner.  When 
cultivated  on  a  large  scale,  he  prefers  planting  in  hills  instead  of  drills, 
laying  the  ground  off  by  shallow  furrows  three  and  a  half  feet  apart 
sach  way,  and  putting  one  to  three  pieces  in  a  hill,  as  thought  most 
lesirable.  If  the  eyes  are  perfect,  as  good  a  crop  may  be  exj^ected 
from  one  piece  as  from  three.  Cover  with  a  plow  or  hoe  three  or  four 
inches  deei),  and  just  before  or  affer  the  plants  appear  go  over  the 
Qrround  with  a  two- horse  harrow.  When  about  three  inches  in  height, 
ran  close  to  the  hills  each  way  with  a  one  horse  diamond-plow,  to  the 
iepth  of  Ove  to  seven  inches,  throwing  the  earth  from  them.  When 
3ibout  six  inches  high  throw  the  soil  back  to  the  hills  with  a  larger  plow. 
By  this  treatment  the  incrusted  surface  will  be  broken,  the  soil  loosened 
find  aerated,  and  a  soft,  mellow,  and  roomy  bed  made  in  which  the  new 
potatoes  may  grow.  No  further  stirring  of  the  soil  is  needed.  As  soon 
iS  the  potJit(K*s  begin  to  blossom,  the  ground  should  be  left  undisturbed, 
fts  any  stirnng  at  this  tim6  causes  new  tubers  to  set,  and,  as  a  conse- 
quence, an  undue  quantity  of  small  potatoes.  Should  any  weeds  appear 
iniong  the  hills,  pull  them  up  by  hand,  or  cut  them  down  if  likely  to 
ilistnrb  the  earth  near  the  tubers. 

Mr.  C.  W.  Fangenroth,  of  Madison  County,  after  six  years'  trial,  re- 
:ommends  plowing  all  rolling  and  Hat  grounds  in  large  lands  of  at  least 
;en  acres,  beginning  in  the  center  and  turning  all  the  furrows  toward 
iiat  line.  In  this  \\ ay  the  troublesome  dead  fuiTow  in  the  center  is 
ivoideil,  hard  ground  is  left  to  turn  the  team  on,  and  the  earth,  iustead 
)f  being  heaj>od  up  in  a  ridge,  is  thrown  away  from  the  outside  of  the 
ield,  and  a  ditch  left  around  it.  U«  is  in  favor  of  plowing  all  land  deep, 
jxcept  very  sandy  soils  or  sandy  subsoils.  Some  farmers  fail  by  sub- 
soiling  too  deep  at  tii'St,  thus  bringing  up  too  much  new  soil.  He  would 
subsoil  only  a  few  inches  the  first  year,  and  let  the  loosened  soil  remain 
n  the  bottom  of  the  furrow  instead  of  bringing  it  up  to  the  surface. 

He  says  620  to  $100  are  expended  in  England  for  underdraining  an 
icre  of  land,  yet  the  improved  productiveness  richly  reiiays  for  the  ex- 
pense, and  that  statistics  prove  that  in  wheat  alone  the  average  yield  of 
their  former  undrained  ground  was  only  twelve  bushels  per  acre,  while  at 
present  the  same  land,  which  has  been  underdrained,  produces  twenty- 
six  bushels.  IMany  of  their  undeixirained  meadows  yield  three  to  four 
L'ropsof  hay  annually.  Mr.  John  Johnson,  of  New  York,  the  venerable 
pioneer  of  underdraining  in  this  country,  is  tally  satisfied  that  tile- 
dniining  usually  [nhy»  for  itself  in  two  years,  sometimes  in  one.  He  has 
rented  some  of  his  underdrained  land's  for  $25  per  acre  annually. 

Mr.  Wallace  Sigerson,  of  Saint  Louis,  advises  to  select  for  <he  location 
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of  ail  apple  orchard  the  highest  ground  iu  auy  particular  locality;  to 
loosen  the  8oil  to  the  depth  of  two  feet,  and  uuderdraiu  with  tiles  if  it 
is  too  wet ;  to  use  the  very  best  trees,  three  years  old ;  to  set  them  Dear 
the  surface  of  the  ground,  thirty -Hve  feet  apart ;  to  tiim  thein  so  that 
the  lower  limbs  may  be  six  feet  from  the  ground,  and  to  wa^h  them  mih 
strong  soap-suds,  soft-soap,  or  weak  alkali  three  or  four  times  durin;; 
the  season,  beginning  with  May ;  to  wrap  the  bodies  iu  November  with 
straw  from  the  gix)und  to  the  lirst  limbs,  and  to  remove  it  after  the 
hard  frosts  in  spring;  to  prune  sparingly,  only  enough  to  admit  the  light 
and  a  free  circulation  of  the  air;  to  cultivate  the  ground  with  cow. 
potatoes,  or  vines  for  the  first  live  years  after  the  trees  are  phmted,ftiHi 
then  with  red  clover ;  to  mulcli  them  every  fall  with  leaves,  or  with 
straw  and  sand,  forked  into  tlie  ground  iu  the  spring ;  to  apply  limetu 
the  ground  in  i)roportion  to  tlio  benefit  derived  from  the  treatment;  to 
surround  the  orchard  witli  a  border  of  evergreens,  four  rods  wide,  as  a 
]}rotection  agabist  the  winds,  tlie  inside  row  being  comiK)sed  of  red 
cedar  and  the  outside  of  the  Norway  spnice  or  white  pine ;  to  allow  hogs 
and  poultrj^  to  run  in  the  orchard  when  in  clover,  and  to  ke^p  the  soil 
up  to  its  original  fertility.  If  these  directions  are  followed  up,  the  crop 
of  apples  the  lifth  year  will  pay  all  the  expenses  of  raising  the  orchanL 
He  recommends  for  summer.  Early  Harvest  and  Red  Astrachau;  &U, 
Pennwsylvania  lied  Streak,  Yellow  Tt>ellflower,  and  White  Belltlower; 
Winter  Green,  Newtown  Pippin,  Kawle's  Janet,  Wmesap,  Peunock^sBed 
Winter,  Kome  Beauty,  and  Ben  Davis ;  for  family  use,  without  regard 
to  profit.  Northern  Spy,  Esopus  Spitzenburgh,  White  Winter  Peannain, 
and  Jonathan.  Mr.  G.  S.  Park,  of  Parkville,  represents  the  apples  of 
Platte,  Clinton,  Clay,  Kay,  Carroll,  Jackson,  Chariton,  Sabine,  Lafkyette, 
and  Caldwell  Counties  as  being  unequaled  in  size,  specific  gravity,  and 
flavor.  He  attributes  these  high  qualities  largely  to  the  climate,  which 
is  peculiarly  njoditied  by  the  warm,  soft,  and  dry  winds  that  come  up 
from  the  southern  i)lains  fiom  July  to  October,  Those  coiu)tie8,  he 
thinks,  must  soon  command  public  attention,  and  take  a  high  positioa 
in  the  horticultural  regions  of  the  world.  He  urges  the  importaDce  of 
procuring  the  most  healthy  and  vigorous  stocks  to  giiift  upou.  Those 
on  which  we  graft  our  apples  are  too  often  grown  from  imperfect  seed*. 
The  vital  principle  in  a  plant,  as  w(»ll  as  in  an  animal,  continues  the 
same  through  life,  and  is  strong  or  weak,  according  to  its  original 
vitality.  Diseases  of  the  human  family  are  handed  down  from  father 
to  son  for  ages.  The  same  laws  hold  good  in  fruits.  Stocks  which  are 
to  be  grafted  upon  should  be  grown  from  the  largest  and  ipost  ])erfect 
seeds  taken  from  the  best  and  most  hardy  fruits  The  Lawver,  Mis- 
souri Superior,  Huntsman-s  Favorite,  Park  keepers'  Hardwick,  Ella 
Park,  General  Lyon,  and  Todd's  Sweet  are  varieties  which  have  hcen 
originated  in  the  preceding  counties,  and* are  said  to  be  of  fine  qualitiy 
and  peculiarly  adapted  to  that  region.  Mr.  J.  J.  Funstou  reports  that 
J  50,000  apple-trees  have  be(*n  set  in  Eay  County  within  the  past  tffo 
years,  and  that  there  are  200,000  in  the  county  now  in  bearing.    The 


numl)er.  Within  the  same  period  18,000  ])ear-trees  have  been  sel^ 
which  consist  principallj'  of  the  Bartlett,  Flemish  Beauty,  Duchesse 
d'Augouleme,  and  Louise  Bonne  de  Jersey. 

Mr.  O.  P.  Moran,  of  Clinton  county,  has  cultivated  the  Concord  grape 
with  excellent  su(*cess.  The  soil  and  climate  ai^e  so  well  adapted  to 
grape  cultm-e,  that  almost  everyone  is  planting  for  home  use,  and  nuwy 
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or  the  market  and  wine-making.  He  planted  a  Concord  vine  which, 
amo  into  bearing  in  3  years.  F^m  this  he  raised  9  vines  in  a  few 
^ears,  and  sold  the  fruit  grown  from  them^n  1  year  for  $53.  He  has 
low  a  vineyard  of  7  acres  planted  with  this  grape,  and  has  gathered  70 
K>ands  from  a  single  vine  5  years  from  planting.  He  planted  his  vines 
>  feet  by  10,  500  vines  to  an  acre,  and  allows  them  to  bear,  on  an  aver- 
tge,  about  20  pounds  to  a  vine,  or  5  tons  to  an  acre.  He  has  raised  a 
lumber  of  cross-breeds  between  the  Concord  and  Catawba,  one  of 
?hich  is  about  the  same  quality  as  the  Concord,  but  ripens  even  earlier 
han  the  Hartford  Prolific.  He  has  another  larger  than  the  Concord 
md  having  the  color  of  the  Catawba;  but  it  is  superior  in  quality  to 
dther  of  them.  Several  of  them  are  white,  distinct  from  one  another, 
ill  rich,  sweet,  and  delicious.  There  have  been  set  in  Eay  County,  dur- 
ng  the  past  two  years,  50,000  grape-vines,  almost  all  of  which  are  of 
he  Concord  variety.  ]\Ir.  G.  Harmung  estimated  that  there  are  more 
han  100  acres  planted  with  grape  vines  in  Jackson  County.  They  are 
>rincii)ally  the  Concord,  Norton's  Virginia  Seedling,  and  Hartford  Pro-, 
ific.  From  3  acres,  750  gallons  of  Catawba  wine,  400  Concord,  and  80 
►f  Norton's  Virginia  Seedling  were  made.  Mr.  Conrad  EJinge  states 
hat  grapes  are  the  main  product  of  Gasconade  County.  There  are 
00  acres  now  in  cultivation,  from  which  200,000  gallons  of  wine  were 
lade,  and  about  $4,000  worth  of  plants  sold  in  1870.  He  thinks  tlfat 
Tai^e  culture  is  destined  to  become  one  of  the  most  important  interests 
f  the  State. 
Mr.  J.  n.  Tice,  of  Saint  Louis,  says  it  is  the  opinion  of  Humboldt,  Her- 
chel,  Bonsingaul  t,  Marsh,  and  other  scientists,  that  the  destruction  of  for- 
sts  diminishes  the  quantity  of  rain-fall,  and  causes  it  to  be  less  equable 
nd  more  deluging.  Forty  years  ago  large  barges,  loaded  with  goods, 
rent  up  and  down  Cuyahoga  River,  in  Ohio,  but  now  a  canoe  can  hardly 
ass  down  the  stream.  MiU  Creek,  in  Illinois,  once  afibrded  water  for 
lilling  purposes  the  year  round ;  now  it  affords  but  little  running  water, 
nd  during  summer  and  autumn  is  perfectly  dry.  The  waters  of  the  great 
restem  rivers  are  steadily  diminishing.  Steamboats,  which  could  once 
scend  the  Mississippi  at  all  seasons  of  the  year  to  Saint  Louis,  can  now  go 
lo  higher  than  Memphis.  We  are  trying  to  deceive  ourselves  with  the 
lelusion  that  the  quantity  of  water  in  our  rivers  is  not  diminishing,  but 
hat  they  are  only  widening  their  channels,  and  becoming  more  shallow, 
fo  proof  can  be  brought  to  justify  this  conclusion.  In  Germany  meas- 
iremen  ts  have  been  made  of  the  waters  of  the  river  Elbe  for  the  last  eighty 
ears.  The  volumo  of  water  discharged  is  18  per  cent,  less  now  than  at  the 
beginning  of  that  period.  The  reason  is  that  millions  of  cords  of  wood 
nd  billions  tf  feet  of  lumber  have  been  cut  from  the  forests  and  moun- 
ains  along  its  sources.  On  an  elevated  plain  near  the  city  of  Caraccas, 
>outh  America,  the  chocolate-plant  found  its  most  congenial  climate: 
)ut  subsequently  the  whole  plain  was  denuded  of  its  forests  to  extena 
he  plantation.  The  result  was  that  rains  almost  ceased,  and  the  cli- 
oate  became  so  arid  that  the  cultivation  of  the  plant  had  to  be  aban- 
loned.  The  trees  were  at  length  restored,  and  the  cultivation  of  the 
riant  has  been  resumed.  Saint  Helena  had  become  almost  barren,  from 
laving  been  stripped  of  its  ancient  forests.  Within  the  last  thirty 
ears  trees  have  been  extensively  planted,  and  the  rain-fall  is  now  about 
loubl(\  About  fifty  years  ago  Mehemet  Ali  planted  forty  to  fifty  mil- 
ions  of  trees  in  Egypt,  to  increase  the  rain-fall  in  that  country.  Pre- 
iously,  there  had  been  very  little  rain;  sometimes  not  a  drop  for  six- 
een  months.  Now,  the  annual  average  of  rainy  days  is  about  thirty. 
^Ir.  Tice  attributes  the  increased  quantity  of  rain  piroduced  by  trees 
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larffcly  to  eloctrieal  influence.  The  rain-clonds,  being  positively  charged 
with  eleotricity,  are  attracted  by  the  trees,  which  are  charged  negatively, 
and  the  tops  of  which  are  nearer  the  clouds  than  the  plains. 

Eloctrioity  everywhere  mounts  to  the  highest  points.  Now,  everytbinj;  on  the 
surface  of  the  earth,  as  a  house,  tree,  stem,  branch,  or  leaf,  atUU  its  saperBciestothit 
of  the  earth,  and  reccivcH  its  equal  part  in  an  electric  distribntion.  liHDoe,  an  ten 
of  timber-land,  by  its  trees  and  foliage,  may  have  its  area  of  hurfaco  increased  five 
thouHiind  fold  over  an  equal  area  of  plains.  Conseqaently,  ita  electric  potentialitj 
will  bo  increased  in  the  sumo  proportion.  Hence  its  electric  reaction  apou  the  atmo- 
Rphero  will  bo  in  the  same  x)roportion,  and  will  attract  to  Itself  more  copioiu  and 
aunndant  r.'iins. 

Mr.  O.  W.  Kinney  states  that  more  than  one  hundred  i>ersons  wit 
reiH>i  tod  to  have  died  in  the  State  during  the  past  year  of  hydrophofaift. 
occasioned  by  the  bite  of  raad  dogs.  In  thirty-two  counties  10,C08 
sheep  have  bucn  killed  by  dogs.  lie  estimates  that,  allowing  two  dogs 
for  eacli  faniily,  which  is  really  less  than  the  actual  number,  there  would 
be  4G(),000  dogs  in  the  State.  The  amount  of  foo<l  nex5esRary  to  support 
a  fair-sized  dog  will  keep  one  hog  in  good  thriving  condition,  which  at 
twelve  niouths  will  weigh  200  pounds,  making  for  the  whole  number  of 
dogs  1)2,0(K).000  pounds  of  pork.  This  would  load  4,000  cars,  ten  tons  to 
a  cur,  and  be  worth,  at  G  cents  per  pound,  85,520,000,  nearly  twice  tlie 
vajue  of  all  the  school-houses  in  the  State,  and  moro  than  twice  the 
amount  nsed  by  the  State,  in  18G9,  for  all  school  purx>oses.  In  conse- 
quence of  lh(»  great  amount  of  damage  done  by  these  animals,  it  has 
l)een  proposed  to  the  State  Board  of  Agi'iculture  to  recommend  to  the 
legislature  to  pass  a  dog  law,  by  which  the  owner  shall  be  required  to 
pay  an  annual  tax  of  $1  on  every  male  and  $2  on  every  female  dog. 

Mr.  C.  V.  Itiley,  State  entomologist,  says  that  the  impression  is  pre- 
vailing that  noxious  insects  are  on  the  increase  in  the  State,  but  the 
fact  is  otherwise.  This  opinion  has  probably  arisen  from  the  increased 
attention  which  has  been  given  to  the  subject  by  the  people  gCDerally, 
and  from  exaji^geratod  accounts  that  have  appeared  in  some  of  the  agri- 
cultural journals.  Many  important  discoveries  in  economic  entomology 
have  been  made  during  the  year.  lie  has  prepared  a  number  of  charts, 
with  colored  illustrations,  of  injurious  insects,  and  intends  to  occupy  a 
portion  of  his  time  in  lecturing  before  the  farmers  of  the  State  on  thf 
habits  of  insects  and  the  modes  of  destroyinjj  them.  There  are  abort 
half  a  million  species  of  insects,  but  they  may  all  be  reduced  to 
one  hundred  families  of  characteristic  types,  which  a  child  maj' leam 
to  distinguish  as  easily  as  he  can  learn  the  one  hundred  different  tyi»es 
or  letters  whieh  compose  the  English  ali>hal)et,  namely,  the  Roman 
capitals  and  small  letters,  and  the  writing  capitals  and  ^mall  letters. 
lie  hopes,  and  fully  cxi)ects,  that  text-books  on  the  rudiments  of  ento- 
mology v.ill  soon  be  [uvpared  and  introduced  into  our  common  schools, 
and  be  studied  by  the  children,  as  in  the  schools. of  Germany. 

By  an  ingenious  experiment  made  this  year,  Mr.  Riley  has  settled  the 
mooted  question  whether  the  plum  cmvnWo {Conotrach^lvs  nenvphar)h9B 
one  or  two  bi'oods  during  the  year.  lie  inclosed  a  pi nm- tree,  before  the 
Uowers  liad  lallen,  in  wire  gauze  so  close  that  a  curculio  could  neither 
pass  in  ncr  out,  by  whic'h  he  ascertained  beyond  a  doubt  that  the  plnm 
eurcuiio  produces  but  one  brood  in  a  year,  which  mature  daring  the 
season,  and  those  which  survive  pass  into  the  ground  in  the  fall,  ai! 
porfei^.  b(M'ti(*s,  just  l)elow  the  surface,  where  they  remain  until  spring 
and  come  out  in  season  to  deposit  their  eggs  in  the  fruit  as  Hoon  as  it  w 
sufficiently  grown,  lie  has  also  discovered,  contrary  to  previous  opin- 
ion, that  they  are  most  numerous  on  the  trees  during  the  night|  and 
thinks  this  a  better  time  for  jarring  the  trees  than  early  iu  the  moxiilnfi 
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I  onlor  to  catcli  thorn.  Favorable  mention  is  made  of  the  metbod  re- 
?iitly  discovered  for  destroying  tbese  beetles  in  plum  and  peach 
X'bards,  by  plneiu*:^  on  the  ground,  around  tlie  body  of  the  trees,  pieces 
bark  with  the  concave  side  down,  or  chipH,  or  pieces  of  shinjirles. 
he  curcuiios  collect  on  the  under  8i<lt^  of  these  chips  to  avoid  the  cold, 
he  best  time  to  reniovo  the  curcuiios  ftrom  the  chips  is  late  in  thoafter- 
>on  of  each  day.  The  work  of  catching  them  should  begin  about  the 
me  the  blossoms  begin  to  expand,  but  it  will  not  be  of  much  use  after 
le  insects  begin  to  work  ui)Ou  the  fniit.  Jarring  the  trees  must  then 
e  the  principal  remedy,  lie  regards  the  Paris  gieeu  entirely  objec- 
oiiable  and  inefficient  as  a  remedy.  Several  machines  recently  in- 
filled for  janing  trees  and  catching  the  curculio  are  described,  and 
d  to  work  satisfactorily. 

rhis  year  Mr.  Kiley  has  satisfactorily  ascertained,  by  experiment, 

lat  the  iSigalphits  curculionia  is  a  parasite  which  breeds  ui)on  the  larvfe 

'  the  curi!ulio,  and  destroys  them  in  great  numbers,     lie  estimates 

lat  three-fourths  of  the  larvoe  of  the  curculio  were  killed  b^j  it  in  I8G9. 

e  is  now   propagating  these  insects  for  distribution  in  the  ditferent 

iBDtiesof  the  State,  that  they  may  be  intixiduced  info  plum  and  |>each 

"chanls,  and  be  propagated  for  the  destruction  of  the  curculio.     lie 

s  the  i)ea- weevil,  or  pea-bug,  {Bmchnft  jyitsij  does  not  dejiosit  its  eggs 

I  the  Howers  or  in  the  i>ea  within  the  pod,  as  is  sometimes  taught,  but 

1  the  surface  of  the  young  pods,  without  special  reference  to  particular 

rts.     They  are  attracted  to  the  outside  of  the  pod  by  a  "viscid"  tluid 

oich   dries  white,  and  glistens  like  silk.    As  soon  as  the  eggs  ai*e 

iteheil,  the  larva*  bore  <lireclly  through  the  pod,  one  entering  each  jiea 

making  a  puncture,  smaller  than  a  pin-hole.     As  the  pea  and  pod 

urge,  the  puncture  closes  up,  and  the  larva  excavates  a  small  cjivity 

one  side  of  the  pea,  leiiving  its  outer  coating  whole.     In  this  cavity 

assumes  the  pupa  state,  and  comes  out  a  perlect  beetle  the  next  year, 

tally  about  tlie  time  the  young  peas  are  in  bloom.     If  the  weevils  are 

the  |>eas  when  sown,  they  remain  in  the  gixnind  till   the  proper  time 

come  out  and  de])osit  their  ^*iX*i^^»     He  n»<*ommends  for  their  destruc- 

)U  to  inclose  the  pras,  after  they  are  perfectly  dry,  in  a  tight  c^isk,  and 

fep  them  over  to  the  si»cond  year  before  sowing,  which  will  kill   the 

:»evils :  to  put  them  into  water  just  before  sowing,  when  the  sound 

les  will  mostly  sink,  and  those  containing  the  weevil  will  n«e  to  the 

rfaee;  or  to  immerse  them  in  hot  water  for  one  or  two  minutes,  by 

liicli  most  of  the  weevils  will  be  killed  and  the  sprouting  of  the  peas 

>t  injured. 

Another  weevil  is  descnbe<l  by  Mr.  Riley,  which  appeared  about  ten 
nxrs  ago  in  Rhode  Island,  ami  is  now  found  in  some  imrts  of  New 
ink,  Illinois,  and  Missouri.  Ue  has  named  it  the  linwlntH  fafxVj  or 
nin-wccvil.  It  infests  beans  in  the  same  manner  as  the  pea-weevil 
tests  peas,  exeej>t  that  several  larvaj  usually  enter  the  same  bean, 
is  about  half  as  hirge  as  the  pea-weevil,  and  of  a  tawny  ^'ray  color, 
e  n»gards  it  as  indigenous  to  this  country*,  and  as  likely,  if  not  clit^cked, 
I  extend  itself  through  the  country,  and  prove  as  destructive  to  beans 
i  the  pea-weevil  has  to  peas.  The  same  jireveutives  may  be  used  as 
T  destroying  the  i>ea-weevil.  For  catching  the  larva*  of  the  codling 
otli.  (Coipvcapsn  pomwiella^)  he  prefers  a  bjind  of  rags  to  a  band  of  hay, 
ed  around  the  trunk  of  the  apple-tree,  as  it  can  be  more  conveniently 
issed  through  a  roller  or  sea Ideil  and  used  again.  If  put  around  the 
ei*  about  the  tirst  of  May,  and  examined  once  in  two  weeks,  till  the 
uit  drops  otf  in  autumn,  almost  every  larva  that  crawls  down  or  up 
le  tree  may  be  takeu  and  detitroyed.  *  Kags  placed  in  the  crotches  of 
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the  tree  or  in  the  branches  are  of  little  consequence,  as  the  larva  will 
crawl  around  them. 

A  new  worm  has  recently  made  its  appearance  in  Missouri  and  HU- 
uois,  which  Mr.  lliley  has  named  Prodenia  autumnaliSj  or  army-waim. 
it  commences  its  depredations  in  August,  and  devours  wheat,.oat8, con, 
turnips,  buckwheat,  gniss,  tomatoes,  &c.  It  travels  in  immense  num- 
bers, and  destroys  whole  fields  of  grain  or  grass  in  a  veiy  short  tinft 
He  has  bred  the  insects,  and  finds  that  they  produce  at  least  two  broodi 
in  a  year ;  sometimes  three  or  four.  As  preventives  of  its  ravages,  he 
recommejids  to  plow  ground,  intended  for  fall  wheat,  early  in  tiie  an- 
sou,  and  to  keep  it  clear  from  all  vegetation  till  the  wheat  is  sown;  atae 
to  x)low  late  in  the  season  land  on  which  the  worms  have  been  nomer 
ous,  in  order  to  kill  the  pupa)  and  larvie  which  have  entered  the  groand 
to  spend  the  winter.  When  they  are  infesting  grain-fields  and  coveiug 
the  ground  in  large  numbers,  to  roll  the  land  with  a  heavy  roller,  whidi 
will  kill  the  worms  but  not  injure  the  grain. 

NEBRASKA. 

The  thud  annual  report  of  the  State  Board  of  Agriculture  of  Nebnakii 
for  the  year  1870,  contains  3G3  i)ages.  The  report  of  the  president, 
Hobert  W.  Furnas,  enumerates  in  detail  the  principal  features  of  the 
State  relative  to  agriculture,  and  gives  a  statement  of  its  principal  pio- 
ductions.  The  State  has  no  mountainous  districts  and  little  rough  or 
broken  land,  the  general  aspect  of  its  surface  being  regular  and  inidA- 
lating,  gradually  rising  as  it  extends  westward  from  the  Missouri  Bim, 
and  becoming  less  rolling.  The  State  is  abundantly  watered,  especially 
through  the  eastern,  middle,  and  southern  portions,  having  the  Mimoon 
as  its  eastern,  boundary,  the  Platte  flowing  from  west  to  east  entirel7 
through  it,  the  Republican,  Big  and  Little  Blue,  Nemaha,  Niobiani 
and  other  streams,  and  their  numerous  tributaries.  Some  of  the  mort 
fertile  soil  of  the  State  is  watered  by  these  streams,  which  are  bordered 
with  wide  strips  of  bottom-lands.  Very  little  is  rocky.  The  vall^  ol 
the  Platte  is  ten  to  fifteen  miles  in  width,  and  traversed  by  the  Unimi 
Pacific  Xiailroad.  This  portion  of  the  State  is  rapidly  filling  np^  aais 
the  eastern ;  but  there  will  long  be  room  for  setUei'S,  as  the  State  is odb 
of  the  largest  size,  having  a  surface  of  63,300  square  miles,  while  NflT 
York  has  only  47,000.  There  was  nublic  land  imdisposed  of  in  Ke- 
bra  ska,  in  18G8,  to  the  amount  of  41,024,000  acres.  In  1870  there  were 
1,007,574  acres  entered,  of  which  450,4^0  acres  were  for  homesteadSi  ^ 

The  climate  of  the  Stiite  is  good,  the  average  temperature  beingia 
spring  490;  in  summer,  740;  in  autumn,  51o;  in  winter,  50°.  The  wia- 
ter  is  short  and  mild,  open  and  dry,  with  the  sun  usually  onclonded. 
ijittle  snow  falls,  which  lies  but  a  few  days;  nor  is  there  much  rainia 
winter.  It  is  chiimed  that  stock  may  be  wintered  well  without  shdtieL 
Small  grains  are  planted  in  March,"and  sometimes  earlier ;  comfcM 
the  1st  to  the  liltli  of  May.  The  summers  are  long  and  warm,  but  fta 
prairie  breeze  is  as  constant  as  the  sea-breeze  on  the  coast,  temperiag 
the  heat,  so  that  it  is  rarely  oppressive.  The  autumn  sky  is  nnclooded, 
and  that  portion  of  the  year  exceedingly  lovely.  Less  rain  falls  in  Ne- 
braska than  in  Ohio,  Indiana,  or  Illinois;  but  tables  compiled  from  Am 
inctoorologieal  records  of  this  Department,  covering  the  time  Itom  180 
to  IS(il)  inclusive,  show  that  the  rain-fall  during  the  months  from  April 
1  to  October  11  is  but  little  less  than  in  Missouri,  Indiana,  OhiPiSiid 
Xew  York,  and  greater  than  in  Illinois,  giving  to  the  agricnltnral  montta 
sufficient  moisture. 

The  soil  is  from  eighteen  inches  to  two  feet  deep,  being  a  vegetaUfi 
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mold  accumulated  from  the  decayed  vegetatioa  of  centuries,  charged* 
with  lime,  and  is  rich,  black,  and  light.  It  rests  upon  a  porous  subsoil 
of  yellowish  clay,  which  has  the  property  of  holding  water  like  a  sponge. 
^^The  soil  of  Nebraska,  resting  on  this  subsoil,  is  like  a  rich,  deep,  fria- 
ble garden  mold  thoroughly  underdrained.  It  enables  vegetation  to  resist 
aUke  an  exhausting  drought  or  excessive  rains.''  The  soil  and  climate 
seem  adapted  to  the  production,  equally  with  other  western  States,  of 
wheat,  com,  hay,  and  the  leading  grain  and  root  crops,  and  its  good 
grazing  capacity  and  the  mild  winters  recommend  it  as  a  tine  grazing 
country.  "Considerable  attention  has  been  given  to  cattle-raising,  and 
with  uniform  success.''  The  report  of  the  premiums  awarded  at  the  fair 
of  the  State  board  shows  that  thorough-bred  stock  is  being  raised  in 
bhe  State,  and  enterprise  in  this  direction  is  encouraged  by  liberal  pre- 
tniums.    The  president  says,  in  his  report  to  the  board : 

GniziDg  must  eventually  bo  a  great  interest  in  Nebraska.  The  western  part  of  the 
State  contains  much  land  growiufr  a  abort,  fine,  rich,  nutritious  grass.  It  is  now  the 
pasture  of  the  bison  and  the  hunting-ground  of  the  Indian.  These  grounds  are  well 
idapted  to  stock-raising ;  a  great  part  of  them  are  well  watered,  and  the  remainder 
may  be  readily  made  so  by  artesian  v/ells,  which  do  not  need  to  be  bored  to  a  very 
great  depth. 

The  wild  grape  and  plums  in  great  abundance,  and  the  raspberry, 
gooseberry,  and  strawberry  are  native ;  and  hops  equal  to  the  best  cul- 
tivates! are  found  in  the  groves  along  the  streams.  Experiments  in 
the  cultivation  of  ajpples,  pears,  and  peaches  have  generally  been  suc- 
cessful, especially  since  the  completion  of  the  Pacific  Railroad  has  ren- 
dered possible  the  speedy  transmission  of  young  trees  from  distant 
nurseries,  and,  more  recently,  since  trees  have  become  available  from 
home  nurseries.  The  committee  of  the  State  agricultural  fair,  which 
was  held  at  ;Xcbra«ka  City  in  October,  1869,  reported  upon  fiiiit  as 
follows : 

The  excellent  quality  and  remarkable  size  of  the  fmits  were  the  subject  of  continual 
remark  by  all  spectators,  and  especially  those  representing  the  older  fruit-growing 
States.  iL single  apple  on  exhibition  measured,  in  circumference,  sixteen  and  three- 
(Quarter  inches,  and  weighed  twenty-nine  ounces.  Pears  and  peaches,  of  astonishing 
jnze.  shared  with  it  the  general  admiration.  One  i>oint  of  excellence  which  forced 
itself  upon  our  attention  was  the  apparently  healthy  condition  of  all  fruit  on  exhibi- 
tion. Absohito  exemption  from  disease  was  the  almost  universal  rule.  The  leading 
characteristics  of  the  different  varities  showed  a  very  near  approach  to  perfection.  As 
it  was  commonly  supposed,  only  a  few  years  since,  that  Nebraska  could  never  become 
\  fruit-growing  country,  the  practical  denial  which  experiment  gives  to  the  assumption 
is  highly  giatifying. 

The  following  varieties  of  fruits,  which  have  been  found  hardy  in 
S'ebraska,  are  recommouded  by  the  committee  for  general  cultivation : 

Apples, — Detroit  Eed,  Ladies-  Sweeting,  Red  Canada,  Striped  Sweet 
Pippin,  Yellow  Ingestrie,  Northern  Spy,  Winesap,  Autumn  Strawberry, 
Red  Gillitlower,  Red  Astrachan,  Willow  Twig,  Red  June,  Todd's  Pippin, 
Duchess  of  Oklenberg,  Gabriel,  Early  Red,  Drap  d'Or,  Williams's 
Favorite,  New  York  Pippin,  Earl}^  Joo,  Snow  Apple,  Keswick  Codlin, 
Mother,  Summer  Pearmaiu,  Fameuse,  Hyslop's  Crab,  Roman  Stem, 
Small  Siberian  Crab,  Newton  Pippin,  Bullington's  Early. 

Seventeen  other  varieties  are  reported  hardy  under  favorable  circtim- 
stances,  and  twenty-two  tender,  though  cultivated  in  the  State,  and 
many  of  them  exhibited  at  the  fair. 

Pears, — Stevens's  Genesee,  French  Jargonelle,  Seckel,  Flemish  Beauty, 
Bartlett,  l^astern  Beurr^,  Beurre  d'Aremburg,  Oswego  Beurrcf*,  Buffum, 
T>*son,  White  Doyenne,  Belle  Lucrativi^,  Beurr6  d'Anjou,  Duchesse 
d'Angouirnne,  Louise  Bonne  do  Jersey,  Vicar  of  Winkfield,  Howell. 

These  were  reported  as  hardy  by  all  anthorities  present  at  the  fair. 
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•  

(Jrapcs. — Norton's  Virfjinia,  Catawba,  To-Kalon,  Clinton,  Anna,  Con- 
cord, IsjilH-lla,  Ca8si<ly,  Ivos,  Madeira,  Crevelingr,  Uoj^ers's  Hybrid  S3, 
Doliuvaiv,  Tayloi's  Bullitt,  Diana,  llarttbrd  Prolific,  lona. 

To  eiicoura^o  frait-^rowinjf,  the  Icf^islature  has  j)rovidod  that  f60 
of  the  property  of  each  tax-payer  within  the  State  who  shall  plant  and 
suitably  cultivate  one  or  more  acres  of  fruit-trees,  at  a  distance  a|Kirtef 
not  more  than  thirty  feet,  shall  be  fi'ee  from  taxation  for  ^ve  yean,! 
like  amount  being  exempted  for  each  aere  so  cultivated.  • 

The  report  states  that  there  is  a  supply  of  timber  sufficient  forpm* 
ent  needs  alon<^  the  fertile  and  well- wooded  valleys,  consisting  of  odttoi* 
wood,  imuiy  varieties  of  oak,  the  elm,  white  ash,  hackberry,  blade 
walnut,  hickory,  basswood,  coffee- tree,  honey-locust,  and  sycumoit 
In  souie  portions  of  the  State,  along  streams,  the  beds  of  which  an 
sandy  or  rocky,  cedar  and  pine  are  said  to  abound.  On  the  u|)Iaudi, 
"where  fires  have  frequently  swept  the  prairies,  timber  must  lieccritivatnl 
to  furnish  a  iuture  supply,  and  the  work  of  planting  is  already  iuitifltpd. 
It  is  claimed  that  every  farmer  can  raise  his  own  fuel  in  five  yeaw  fhXB 
the  seedp  by  selecting  that  of  rapidly  giowing  trees,  and  tbinuini;  to 
proper  distances  as  the  growth  becomes  crowded;  for  in  every  ptirtioa 
of  the  State  now  settled  timber  grows  rapidly.  Cottuu  wood-trees  in 
Douglas,  CaSsS,  and  Otot^  Counties  have  grown  to  the  height  of  twenty 
to  fifty  feet,  and  to  a  circuniference  of  one  and  a  half  to  tour  teet,  iotn 
years;  soft  nni pie  fifteen  feet,  and  over  two  feet  in  circuuifereiHse, in 
seven  yc^ai-s;  common  locust  fifteen  to  twenty-five  feet,  and  one  loottflB 
inches  to  more  than  three  feet  in  ciR*uinference,  in  ten  years ;  Louibardy 
poplars  grow  twenty  feet  high  in  four  years  in  Cass  County;  and  in 
Doughis  apple-trees  ten  to  twelve  years  old  have  a  girth  of  one  foot 
and  three  inches  to  one  foot  and  six  inches.  All  that  is  needed  to 
secure  the  growth  of  timber  is  to  plant  the  seed  or  young  trees,  prevent 
the  grass  from  overshadowing  them  while  young,  and  protect  them  from 
fires.  It  is  stated  that  ''timber  and  live  fence- growing  in  Southern 
Nebraska  has  already  demonstrated  the  fact  of  a  favorable  change  in 
both  climate  and  productiims,  and  more  abundant  rains." 

The  legislature  has  i)rovided  that  $100  of  the  proi)erty  of  each  tax- 
payer who  shall  [>lant  and  suitably  cultivate  an  acre  of  ton^st-trees  fcr 
timber,  the  trees  to  be  not  more  than  twelve  feet  apart,  shall  be  ft* 
from  taxation  for  tive  years;  and  a  like  sum  for  each  additional  acffii 
The  State  Hoard  of  Agriculture  also  offered  a  preniiuui  of  850  for  tbo 
largest  and  best -cultivated  grove  of  timber  in  the  State,  which  sbuoM 
be  set  onl  in  1S70;  and  premiums  were  authorifed  lor  hedges  and 
orc'hanls. 

The  report  states  that  coal,  marl,  fine  clay  for  brick-maJcing,  and  salt 
ire  found  in  some  poUions  of  Nebraska;  and  in  Richardson,  Pawtiely 
>^emaha,  Dakota,  and  .Johnson  Counties,  light-colored  and  blue  lune- 
^tone;  and  in  Tage  and  Saunders  Counties  uiagnesiau  limestoiuvfi' 
niilding  purposes. 

\n  address  delivered  at  the  Stute  Fair  in  September,  1869,  toacbA 
ii,.^i  many  things  concerning  the  development  of  the  resources  of  thfl 
StJite.  The  president  of  the  board,  in  his  addi^ss,  e^ll»  the  attention 
*  armers  to  the  importance  of  stock-raising  and  dairying,  as  there  ii 
ni  will  continue  to  be  a  good  demand  for  butter  and  cheese  tosuiylf 
'»e  Pacific  States,  as  follows: 

i.linost  tln»  fust  through  sliipraont  of  tlio  UnioTi  Pacific  ILailrood  was  twenty-tfwn 
ai'-lo.'Kls  of  butter  to  Cnlifornin..  For  some  n^anoii  but  little  batter  or  cheew  ItU^ 
11  that  State,  and  with  the  completion  of  the  road  n  large  oud  prodtable  luarkflti 
-  »««m1  f..r-  *i,„a.,  urtif.iwa     W^thuu"  rieii  «»!*'  ^touudleM  paBturM^  iiot  onepoimdihsoU 
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m,  unless  mannfactnrecl  went  of  1^6  Missouri  River.  Wo  onght  to  ho  able  to 
frith  the  world  iu  this,  and  hold  the  monopoly,  by  famishing  a  prime  article 
T  price  than  from  any  other  sonrce.  And  shipping  any  of  these  articles  west 
>  the  Nebraska  farmer,  cash,  qnick  sales,  and  the  highest  prices. 

^rost  claims  that  Nebraska  stands  second  to  California  only  in 
duction  of  the  greatest  crops  of  wheat  per  acre,  and  that  lands 
lave  been  cropped  fifteen  years  bear  as  good  crops  as  when  first 
:ed.    In  corn  and  other  grain,  espex^ially  oats,  a  favorable  com- 

witli  other  favored  Western  States  is  instituted. 

*ous  reports  from  county  societies  were  made  to  the  boaM,  and 
lied  in  its  annual  report  Moses  St^ocking,  of  Saunders  County, 
lends  the  growing  of  rye  to  furnish  green  food  for  sheep  in  Jha 
until  timothy  and  clover  are  grown.    The  rye  fields,  he  asserts, 

pastured  by  these  animals  until  the  middle  of  spring,  with  little 
int  to  the  yield  of  grain.  The  value  of  this  grain,  both  for  early 
e  feed,  to  sup])ly  the  defect  of  the  native  grasses,  la  believed  to 

great,  Mr.  Stocking  states  that  the  soil,  climate,  and  gra^ises 
onimonly  well  {idai)ted  to  sheep-raising,  flocks  are  never  diseased, 
uho  western  half  of  the  State  wool-growing  at  20  cents  ]>er  pound 
je  a  better  business  than  wheat-growing  has  been  in  the  eastern 
Forest  tree  planting  was  continued  iu  that  county  until  the  sup- 
^oung  trees  became  exhausted,  and  Osage  orange  has  been  used 
ntly  for  hedges.  Three  nurseries  for  fruit-trees  have  been  re- 
i\stablished. 

7.  M.  McDonagh  reports  favorable  upon  the  growth  of  fruit  trees 
Ota  County,  over  3,000  having  been  brought  into  bearing  recently. 

is  abundant.     In   llichardson  County  apples,  |)eaches,  i>ears, 

and  small  fruits  generally  are  successful.  One  firm  of  nursery- 
jlivered  82:3,000  worth  of  fruit-trees  at  Rulo  for  planting  in  the 
in  LS(>9-'70,  Forest-trees  have  also  been  planted  extensively. 
Qson  ('ounty  about  $10,000  have  been  paid  for  fmit-trees  withiu 
irs,  and  Osage  orange  and  honey-locust  are  grown  in  abundance 
ges.  Tliei  e  is  a  i)rospect  of  the  early  completion  of  two  railroads 
J  the  county,  and  several  coal  mines  withiu  its  limits  are  worked 
fully.  In  iSaline  County,  which  is  new  and  thiidy  settled,  the 
g  of  hetlges  and  forest-trees  has  been  commenced;  but  little 
jn  bas  been  given  to  fruit.  In  Lanciister,  Cedar,  and  Colfax 
»s  both  foiest  and  fruit  trees  are  being  planted  in  considerable 
:s,  and  in  Cass  County  si)ecial  attention  has  been  given  to  forest 
,  and  to  fruit,  whicb  pays  a  large  profit. 

toe  County  abcmt  100,000  i)ounds  of  wool  from  Merino  sheep  are 
I'd  annually.  Everything  there  seems  favorable  to  wool-giow- 
ladison  County  is  also  favorable.  In  Dixon  County  Merino  and 
own  sheep  are  kept ;  and  numerous  other  counties  report,  from 

experiments  mostly  with  Merinoes,  conditions  more  than  ordi- 
favorable  to  wool  growing. 

State  tair,  under  the  control  of  the  State  Board  of  Agriculture, 
Id  at  Drownvilie  in  1870,  commencing  September  21,  and.  con- 
:  lour  days.    A  new  and  commodious  hall,  ten  hunditid  feet  long  by 

five  broad,  with  eight  hundred  feet  of  tables,  had  been  built,  and 
Qtl  sheds  tor  more  than  five  hundred  head  of  stock  had  been  ei*ected. 
le  hall  and  tiie  stock-pens  were  filled,  and  the  fair  would  have  been  a 
ing  success  had  not  rainy  weather  interfered.  Notwithst4indiug 
le  attendance  was  good  and  constant,  and  the  rei>ort  of  the 
er  shows  $2,850.95  paid  in  premiums  and  incidental  expenses, 
)alance  in  hand  of  $*L29.75,    This  report  fi'oni  a  regiou  not  Icuig 
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ago  considered  as  a  i)ortioii  of  tlio  Great  American  Desert,  exliil 
the  reader,  instead,  a  beantiful  and  fertile  State,  new  but  full  of  i 
gent  energy  .in  her  agricultural  population,  and  destined  to  stand] 
! ,  nent  among  her  sisters  for  enterprise  and  wealtb. 

.|.  NEW  nAMPSHIRE. 

I 

; :;  ^      The  first  annual  repoi-t  of  the  State  Board  of  Agxiculture,  by . 

rf;  *  Adams,  secretary,  was  made  to  the  governor  May  1, 1871,  coutaii 

'  ('  ])agoR.    It  embraces  a  historj'^  of  the  organized  agricultural  associat 

•      the  State;  a  record  of  the" proceedings  of  the  new  Board  of  A] 
■'  i  ture ;  reports  from  many  towns — over  one  hundred,  or  nearly 

.  I  those  in  the  Stiite,  having  responded  to  a  circular  in  which  u 

ii  retary  made  inquiries  concerning  the   present  .condition  of 

j  ture;  brief  histories  of  co-operative  organizations,  Including 

-  England  Society,  the  Xew  Hampshire  State  Agricultural.  Sociei, 

;.j  Now  Hampshire  College  of  Agriculture  and  the  Mechanic  Aits,: 

ji  county  agricultural  societies  throughout  the  State ;  also  articles  > 

crops  and  drought  of  1870,  fertilizers,  live-stock,  land-drainage,  g 
and  forage-plants,  plant-life,  the  cereal  crops,  the  dairy.  New  J 
shire  in  compa?ison  with  other  States,  farming  in  New  Hampshi 
new  cattle  disease,  and  noxious  insects  and  their  destroyers, 
report  also  contains  fourteen  illustrations. 

It  appears  that  the  first  agricultural  society  in  the  State,  of 
there  is  any  account,  was  organized  in  Eockingham  County  as  ea 
1814,  and  chartered  by  the  legislature  of  that  year.  A  societ 
organized  in  Cheshire  soon  after,  and  in  Hillsborough  and  St 
each,  in  18ii7,  and  a  small  sum  of  money  was  appropriated  by  thi 
laturo  in  the  last-named  year  for  their  encouragement.    In  181 

1820.  societies  existed  in  all  of  the  six  counties  then  in  the  State,  and 
had  been  appropriated  and  exi)ended  for  the  promotion  of  agric 
A  State  Board  of  Agriculture,  one  of  the  lirst  in  the  country 
chartered  by  the  legislature  in  1820,  consisting  of  the  presidents 
county  societies,  and  one  delegate  from  each.    The  board  organ 

1821,  with  William  Badger,  ])resideut,  and  Matthew  Harvey,  sec 
both  of  whom  were  subsequently  governors  of  the  State. 

The  lirst  report,  now  very  rare,  was  made  and  printed  in  18f 
was  regarded  as  an  able  document.     The  board  and  its  c< 
organizations  gradually  died  out,  and  no  new  board  was  appoiu 
1870,  nearly  half  a  century  after  the  first  one  reported. 

The  i)resent  Board  of  Agiiculture,  appointed  by  the  gove; 

sifits  of  ten  members,  one  from  each  county,  as  follows:  M< 

l)hreys,  of  Concord,  Merrimack  County,  president ;  James  O.  au 

Manchester,  Hillsborough  County,  secretary;    Thomas  Gogs^ 

I  Belkna]);'  Sam])Son  W.  Biiffum,  of  Cheshire;  W.  H.  H.  Mason,  of  C 

^  Ijuther  B.  Jloskins,()f  Grafton ;  Hiram  K.  Kobeits,  of  Strafford;  Joi 

Jjawrence,  of  Boekiugham ;  Nathan  11.  Perkins,  of  Coos;  John  S.  \ 
of  Sullivan.  Different  members  are  detailed  to  attend  the  ^ 
(iounty  fairs  and  report  upon  them  to  the  board;  and  the  meml] 
expected  to  visit  tJio  town  lairs  in  their  vicinities.  The  boar 
meetings  during  the  year  at  Concord,  Manchester,  Milfonl,  Wine 
Keene,  Lebanon,  DeiTy,  Chester,  Meredith  Village,  and  Exeter,  i 
the  members  being  present  to  unite  with  local  organizations  in  em 
ing  discussion  upon  agricultural  matters,  rather  than  for  con 
among  themselves.  In  this  manner  the  board  seems  tx)  have  aw; 
much  interest  throughout  the  State,  and  to  have  secured  the  co-op 
of  its  intelligent  farmers  in  promoting  agriciUture. 
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n  an  ^dress  iix)ou  the  subject  of  crops  and  the  drought  of  1870,  de- 
?red  before  the  fanners'  meetmg  at  Concord,  the  secretary  of  the 

d  recommended  abundant  manuring  and  deep  stu*rmg  of  the  soil, 
»:ae  best  means  to  prevent  the  destructive  effects  of  drought.     Under- 

Qing  is  commended  as  equally  serviceable  upon  dry  and  wet  lands 

isous  of  drought,  as  the  soil  is  thus  kept  poroits.    Of  deep  tilling 

nigh  manuring  he  says : 

bavo  at  this  iiioiuent  in  my  mind  garden-lots  deeply  i)lowed,  spaded  to  the  dei)tli 

hteen  inche*»,  und  made  rich  with  the  mauoi'ial  products  of  the  bani-yard  and 

,  which  were  covered  with  a  luxuriant  growth,  while  other  lauds  side  by  side 

t^uem,  that    had   not    been  thoroughly  tlUed,  yielded  to  the  induence  of  the 

,  and  were  x)rolitle88. 

[d  an  article  ui)on  fertilizers,  it  is  stated  that  those  called  commercial 
artificial  are  used  most  abundantly  where  the  lands  are  most  fertile, 
Dwing  that  tliey  stand  the  test  by  the  side  of  composted  and  barn- 
rd  manures,  and  they  are  employed  by  the  best  class  of  farmers,  nearly 
premium  crops  having  been  gro\m  with  their  use.    In  the  town  of 
field,  Massachusetts,  one  of  the  best  farming  towns  in  the  Connec- 
Valley,  835,000  were  expended  in  1809  in  commercial  fertilizers, 
a  than  the  profits  upon  farming  in  some  towns  where  only  common 
ure  was  used.    Such  fertilizers  are  claimed  to  be  necessary  upon 
I  long  in  cultivation  and  enriched  only  by  animal  manure,  and  the 
)f  the  latter  is  not  lessened  or  made  undesii*able  bytbe  employment 
me  former,  both  being  needed  to  restore  to  the  soil  the  qualities  re- 
ed by  the  abundant  sales  in  market  of  hay  and  other  products  once 
lied  upon  farms. 
More  tbau  half  a  million  dollars  are  now  annually  paid  for  commercial 
tilizcrs  in  the  New  England  States  and  in  New  Hampshire,  all  which 
Joflered  for  sale  are  analyzed  under  the  direction  of  the  Board  of  Ag- 
fcure,  according  to  law,  for  the  protection  of  the  farmers  against 
J.    In  three  succeeding  articles  containing  minuter  of  remarks  by 
tical  farmers  at  meetings  of  the  board,  the  use  of  phosphates  is 
ily  commended  as  beneficial  to  old  lands  and  the  crops  of  the  State. 
lOnel  Clough  stated  that  corn  is  made  more  productive  by  their  use, 
d  the  crop  advanced  two  weeks-^an  important  consideration  where 
*e  is  frequent  danger  from  early  frost. 

Lfr.  W.  H.  H.  Mason  states  that,  in  late  efforts  to  improve  the  sheep 
New  Hampshire,  the  results  are  the  extinction  of  many  flocks  and  the 
:erioration  of  those  remaining. 

These  results  are  attributed  to  promiscuous  crossing,  without  regard 
the  proper  varieties  that  should  be  united,  and  inattention  to 
ler  conditions  of  improvements.  When  crossing  is  promiscuous, 
1  qualities  have  an  especial  advantage.  Some  breeds,  as  the  South- 
ern and  Merino,  cannot  be  improved  by  crossing  with  others;  while 
tive  sheep  are  improved  by  it.  The  two  objecte  of  sheep-breeding, 
Ltton  and  wool,  are  answered  when  we  get  the  best  mutton  and  most 
rable  wool.  The  full-blooded  Merino  is  taken  for  a  basis  of  the  fine- 
oled  sheep,  and  the  full-blooded  Ootswold  for  the  coarse;  though  he 
tuits  there  may  be  a  question  of  superiority  between  the  latter  and 
5  Leicester,  for  (?oarse  wool.  But  for  health,  hardiness,  and  longevity, 
)  Cotswold  ranks  first  among  coarse-woole<l  sheep,  and  surpasses 
but  the  Southdowns,  which  are  best  for  mutton.  They  are  also 
ry  proli  fie,  and  go«i  mothers.  Both  Cotswold  and  Leicester  make  good 
jes  with  our  common  sheep,  giving  to  the  offspring  heavy  wool, 
ich  is  shorter  and  thicker  than  the  fleeces  of  the  former  breeds. 
I  disapproves  of  breeding-in,  except   occasionally,  for  the  purpose 


382  AQRICIJLTI7RAL  REPORT. 

of  '^getting  the  blood,"  claimiDg  that  close  breeding,  steadily  folloi 
coDlaminates  tbe  blood  and  6iK)il8  the  lie-anty  and  symmeti^* 
animal.    Quo  cause  of  degenerjicy  in  flocks  be  attributes  to  the 
young  rams  that  have  not  become  mature  in   bone  and  m       e, 
lack  vigor.    Tliis  is  of  so  much  consequence  that  a  sheep-grower  i 
does  not  avoid  the  practice  should  not  ex|)ect  to  be  successful, 
thinks  that  wool  should  be  cut  without  washing  the  sheep,  this  l 
better  for  the  health  of  the  Hock,  and  because  well-washed  wool  bi 
no  better  i)ricc  than  wool  poorly  washed.    Lambs,  if  vigorous,  anu 
weather  is  not  too  cold,  should  be  castrate<l  when  three  days  old 
by  extracting  thegland  rather  than  excision,  as  they  suffer  less  at 
age,  and  there  is  no  loss  of  blood  by  the  method. 

For  breeding  purposes  it  is  recommended  that  the  parents  besel 
from  such  as  have  small  heads,  as  a  hard  parturition  iinperils  boto 
mother  and  lamb.    ^^Sell  the  large-headed  lambs;  keep  tbesmall-b 
ones  for  breeders.     A  sheep  with  a  small  head  and  capncioos 
filled  with  healthy  lungs,  with  a  fair  develo])ment  of  other  ] 
the  body,  canies  his  own  recommendation,  and  from  whatevei 
variety,  or  family  he  may  come,  will  not  fail  in  hardiuess,  b     ji 
pro<luctivenes8." 

In  discussing  the  qualities  of  the  breed  of  cattle  suitable  for  the  State) 
at  one  of  the  meetings,  Mr.  S.  W.  Buft'um  said  : 

It  i»  u.  Kb.'iiiic  that  the  ;i.£;rici]Itnral  society  otiTers  premiums  for  grade  aninuili.  Itil 
a  losij  to  the  coiiiilry  und  the  State,  and  un worthy  of  any  men  canoil  apon  tooftr 
preuiiunis.  It  is  goiiijr  back  a  hiiiulred  years.  *  *  «  Tho  CbeHhiro  ConDt9  ettlli 
are  worth  a  cent  a  pound  more  tor  lattenin^  parpobcs  thaii  any  otlier,  suuply  W>T 
we  use  the  pure  blood  instead  of  the  ^rade  bull. 

3Ir.  lliram  U.  Roberts,  in  an  address  concerning  "ueat  stock  for  Sew 
Hampshire,"  states  that — 

Good  judges  eKtiniate  that  any  man  may  double  the  value  of  liis  Htock  in  tfroyoa 
by  the  introchiction  of  bU)o<l-eattle.    Others  estimate  the  f^ain  as  high  aa $10;  ji4irlT- 
per  licatl.     I  think  that  8^)  net  yearly  2;i;aiu  of  blood-eattlo  over  the  native  b  uot  a  h 
estimate,  and  would,  it':)]>i)lied  to  ail  tho  cattle  iu  our  State,  amoMut  to  the  nice! 
sum  ot'§l.r)0().0(l()  annually. 

Mr.  Georg(»  F.  Beede  states  th:it  the  hay  crop  is  the  most  important 
any  in  New  ILtmpshire,  corn  being  second;  estimating  corn  to  bev  i 
$1  per  busliH,  and  hay  $12  per  ton,  the  value  of  the  latter  crop  is  ox 
times  as  great  as  that  of  the  former.  The  pasturage  and  hay  of  the 
State  are  worth  annually  Sl-,000,000  at  a  low  estimate.  The  advouBfM 
of  corn  iM'ojhs  say  that  the  yiehi  can  easily  be  doubled  by  proper  flekfr 
tion  of  st'ed  and  iniprove<i  methods  of  culture;  and  he  thinks  that  tbe 
grass  crops  n)ay  be  doubled  sooner  and  more  easily,  adding  another 
twelve  millions  to  the  income  ot*  the  farmers  of  thatvState.  Ilissfrilil 
heavy,  brownish  lojim,  resting  on  a  yellow  loam  subsoil,  and  a  somewhit 
clayey  haid  pan ;  and  the  system  which  he  found  the  best  to  aeoon 
satisfactory  liay-i*ro])s  is  in  substance  as  follows:  AlU'r  breaking  opi 
he  plants  never  more  than  two  seasons,  and  before  see^liupr  withgnii 
and  grass-seed,  apjilies  the  manure  to  the  previous  crop.  He  adviai 
not  to  manure  at  the  tnae  of  seeding  down,  unless  it  is  done  iu  tbe  fall 
as  the  straw  is  stimulated  at  the  expense  of  the  grain,  making  theyieU 
light.  In  applying  manure  he  does  not  plow  it  in,  but -after  t»lowmg 
deep,  yet  not  deep  enough  to  turn  up  too  n)uch  of  the  subsoil,  afireadi 
it.  on  tiie  furrows  and  works  it  in  thoroughly  with  the  harrow  anilcolfr 
vator.  The  first  harrowing  is  done  with  a  coarse, pron -toothed  hairoV} 
in  v.'hieh'the  teeth  are  not  less  than  ten  inches  long  below  thefirame.  Thi 
grain  is  sown  after  the  tirst  harrowing  and  covereil  with  a  ateel  culti- 
vator, after  which  the  ground  is  again  harrowed,  and  re-hanoiriHl  with 
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'he  short  projection  of  the  drag-teeth  underneath,  to  break  up  lamps  in 

the  soil.  The  heads  of  the  harrow-teeth  should  extend  three  inches  from 

llie  frame  to  be  serviceable  for  this  purpose.    The  land  i9  now  ready  for 

pass-seed,  which  is  sown  mixetl  as  follows:  one-half  bushel  of  timothy, 

oilfe  bushel  of  red-top,  and  ten  pounds  of  western  red  clover-seed  per 

icre.    The  process  of  seeding  is  Hnished  with  a  roller  or  a  brush-harrow, 

l^terably  the  former,  as  it  leaves  the  seed  as  evenly  distributed  as  when 

lown.     If  the  roller  is  in  two  sections,  it  will  not  drag  the  soil  in  turning. 

L  roller  is  also  best  beciiuse  it  compacts  the  soil  about  the  seeds,  presses 

sill  stones  into  the  earth,  and  leaves  the  surface  smooth  for  mowing, 

[\  less  exposed   to  the  inflnence  of  drying   weather.    Mr.  Beede's 

■nie  is   to  seed    light  with    grain   and   thick  with    grass-seed   to   get 

good  catch  and  tiue  quality  of  hay,  and  he  prefers  wheat  and  barley 

oats  to  seed  with.     He  is  careful  to  cut  the  grain  above  the  top  of 

B  young  grass-plants,  as  their  leaves  are  the  life  and  8up|>ortof  the 

ints.    A  mixture  of  pure  fine-ground  bone  and  plaster,  ine<inal  propor- 

lons,  prepared  a  week  before  using,  and  sown  at  the  rate  of  four  Innnlred 

lids  to  the  acre  on  the  clover  aft^r  the  grain  is  cut,  is  recommended 

a  lasting  manure,  which  will  increase  the  yield  three  to  four  tons  of 

lay  per  acre  in  fivo  years,  as  ascertained  by  careful  experiment,  and 

tae  cost  wouhl  not  be  more  than  8S  per  acre.     Mr.  Beede  states  that  his 

«t  success  has  been  with  land  seeded  in  the  month  of  September,  the 

ss-seiMl  btMug  sown  alone ;  and  that  he  raises  giass  crops   most 

Miomically  upon  tile-drained  land,  which  he  considers  the  cheapest 

rmauent  draining,  all  things consi<lftred.    On  two  and  one-half  Jicres  of 

owland,  from  which  he  got  only  one  and  a  half  tons  of  hay  before  draii# 

Mff,  he  cut,  after  dmining,  in  one  season,  eight  tons  of  cured  hay,  in 

»  crops.    The  increase  in  the  crop  at  market  i)rices  would  have  paid 

•  the  draining,  wh?  jh  cost  $i50  per  acre.     He  truly  remarks: 

What  a  nish  tlwre  would  bo  anion;;;  capitaliHt^  if  tboro  wat.-  an  investment  paying 
.50  ti)  1(H)  per  cent.  annuaUy!     Fanners  liavc  just  tmcb  uu  iuvestmeut  iu  draiolDg 
II  wet  rnn<b  and  see/^ling  them  with  the  graHHeB. 

The  best  time  for  cutting  hay  depends  upon  the  use  for  which  it  is 

ntended.     Mr.  Beede  believes  it  best  for  young,  growing  animals  and 

Ich  cows  when  cut  |)revi()us  to  the  appearance  ot  the  Hower;  for  work- 

ng  horses  and  oxen,  just  after  blossoming.     lie  commences  haying 

larly,  and  feeds  that  which  is  first  cut  to  young  stock  and  cows,  and 

he  later  cut  to  working  animals.    The  idea  that  late-cut  grass  spends 

)€      arises  from  the  fact  that  its  fibers  become  tough  and  woody,  and  it 

less  palatal)le  to  stock.    The  practice  of  cutting  late  tends  to  exhaust 

»  land  an<l  run  the  grns.s-erop  out.    This  he  has  learned  from  experi- 

nt.     Uis  re(ii)e  for  milking  hay  is,  •*  Make  hay  the  last  of  June  and 

ue  first  of  July,  when  the  sun  shines." 

As  it  regards  the  genend  management  of  grass  lauds,  in  order  to  keep« 
ifi  their  fertility  and  secure  an  annual  heavy  yield,  thero  are  the  three 
'tlidds  of  top-dressing,  rotati<ni,  and  breaking  up  in  summer  and  re- 
eding in  September.  The  top-dressing  is  simplest,  cheapest,  and  most 
>rt>fltable.  It  does  not  i^equire  a  very  ri<'h  com])Ost  to  give  large  returns. 
Pop-dressing  shouhl  be  applied  before  the  fall  ruins,  the  last  of  October 
ir  first  of  November.  Six  cords  of  compost,  composed  of  four  paits  ol 
osiui,  road-wash,  muck,  leaf-mold,  or  waste  of  charcoal  pits,  and  one 
mrt  of  rich  b;irn-yard  manun*,  well  mixeil,  are  used  on  an  acre,  evenly 
spread  and  dragged  in  among  the  stubble  with  a  heavy  brush-drag.  This 
:op  dressing  is  jipplied  alter  the  third  annual  crop,  and  every  sec^ind  sea- 
K>n  thereafter  until  the  land  is  again  broken  up.  in  this  way  more  pn)flt 
[fi  obtaiueil  from  the  manure  thtm  caa  be  bad  by  applying  it  with  a  corn 
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crop.  Mr.  Beede  sums  up  his  observations  and  experiments  in  tbe  fol- 
lowing rules,  covering  the  most  essential  points  to  observe  in  the  calti' 
vation  of  grass-lands:  ^'1.  The  soil  should  be  thoroughly  prepared, 
drained,  and  well  enriched ;  2.  Thick  aud  even  seeding ;  3.  Early  cutting; 
•1.  Fre<iueut  top-dressing." 

The  report  contains  an  article  concerning  the  appearance,  in  1870, of 
an  epizootic,  new  among  the  cattle  of  this  country,  called  "the  foot  and 
mouth  disease,^  which  (extended  from  Massachusetts  into  the  soofli- 
eastern  portion  (»f  iN'ew  Hampshire,  and  which  has  happily  disappeared. 
The  disease  received  attention  in  the  annual  report  of  this  Departmeat 
for  1S70,  under  the  head  of  Uphootio  Aphtluv,  Its  appeaitince  attracted 
the  immediate  attention  of  tlie  board  of  agriculture,  and  cauised  the 
recommendation  of  legislation  which  would  enable  such  persons  as  the 
governor  might  ai)point  to  act  with  promi)titudo  fur  the  general  good 
incase  ol'  tlnj  tUtiire  appearance  of  such  diseases  among  thecatOeof 
thjit  State. 

Mr.  \V.  W\  Oolbnru,  of  Manchester,  has  a  brief  paper  in  the  report 
upon  the  birds  of  the  State,  in  reUition  ti>  their  beneiit  to  the  farmer. 
He  divides  them  into  three  claisses:  those  which  do  neither  good  nor 
harm,  as  th(^  afpiatic  fowl,  shore  birds,  and  most  of  the  game  birds; 
those  wliieh  do  both,  embracing  the  crow  family  and  birds  of  prey;  and 
those  which  m;iy  be  said  to  do  only  good,  including  nearly  all  the  order 
■inaaiiiiorcfi,  or  perching  birds.  Of  the  second  division,  he  cousidern  only 
the  harrier  or  mouse-hawk  worthy  of  protection,  the  question  as  to  the 
couiparative  bunetit  and  evil  of  the  crow  lUmily,  including  thejay,bdBg 
•mdetermined. 

This  lirst  annual  report  of  the  board  of  agiiculture  of  2few  Hamnahiw 
coutains  many  aiticles  of  S])ecial  interest  to  the  farmers  of  that  States 
Of  this  class  is  the  address  by  Mr.  J.  F.  Lawrence,  i*elative  to  tlie  agri- 
cultural capabilities  of  New  riam})shirc  compared  with  those  of  other 
portions  of  the  country,  and  the  best  means  of  inducing  the  yoang  men 
of  the  State  to  remain  at  home  in  piH3ferenco  to  emigrating  to  the  West 
or  other  sections  of  the  country.  After  visiting  all  the  New  En^|land  and 
many  of  the  Western  States,  and  observing  their  industries,  soU,  manner 
of  culture,  production,  and  natural  characteristics,  Mr.  Lawrence  affirms 
that,  so  long  as  New  Hampshire  can  easily  maintain  twice  her  present 
population,  her  offers  to  her  citizens  are  as  generous  a«  can  be  reason- 

ably  expected  from  abroad,    lie  says : 

. 

You  will  find  no  Stato  whose  laws  jojivo  more  ample  protection  to  x>or8on  and  proneityi 

and  which  iiii])osos  burdens  of  taxation  more  justly,  and  nndor  whose  laws  not  on1|W 

broad  acres  of  the  wealthy  are  protected,  hut  ho  who  only  owns  a  cottage  and  tiwMil 

on  which  it  Btnnds,  may  feel  an  indisputable  ri<;ht  to  what  lio  claims,  wliicU  no  power, 

voalth,  or  combination  nhall  wrest  from  him. 

There  is  no  State  under  whose  laws  the  wealthy  or  tho  stricken  child  of  pover^Ain 

nhare  greater  or  more  equal  advantages  for  education.    *     »    *    Then,  I  snbmit  en 

sve  do  better  than  io  stand  by  and  live  in  our  noble  StateT    Should  we  not  putniU 

•ow  eabrts  to  make  it  what  it  can  be  made  to  be  ?   Wo  call  our  State  ru^ed  and  bnte 

/hilo  others  call  it  mountainous  and  beautiful.    We  leave  it  for  the  cities  andaeaeJife 

''1*  our  pl(>:isun>.  while  those  from  dislant  States  come  hither  to  our  monntaiu'tt^ 

:'v  herti  tho  <'.ntin\  summer,  and  only  leave  us  to  return  when  the  spring  birds ntan 

f^.iiu.    That  we  have  sterile  lands  in  New  Hampshire  it  is  nseloss  to  deny,  bntthi^ 

Ml  be  Irft  for  j;i*azing  and  the  j^rowih  of  fuel  and  timber.    Bnt  there  is  good bvl 

.iou<rh  in  <mr  State  to  easily  support  twice  its  jiresent  i)0]>ulation.    Ten  acrrambei 

"V'^i\  fjinii  in  Fhipfland,  but  our  farmers  want  1o  count  tUcir  acres  by  tho  hundndfl^nd 

lie  cou.sj'j|u»'nre  is  that  they  an)  poorly  cultivated,  or  scarcely  caitivatcd  at  alL  W 

iiese  trood  lands  ho  tlivided  and  subtUvided,  and  let  new  and  ehcerfVil  homes  ariia^ 

■round  us. 

Mr.  Lawrence  states  that  iields  iu  mauy  parts  of  New  Hampshire  are 

znr^t  in  orpopp  TyiHi  r^vr^i^t  InnQrer  f  Uau  ^l^CV  COUld  bC  wltll  ths  88016 0010011^ 
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of  manure  in  some  of  tlie  celebrated  farming  regions  of  neighboring 
States,  and  believes  that  vrith  as  liberal  an  employment  of  commercial 
manures  and  careful  cultivation,  the  tillable  lands  would  not  be  bdiiud 
fhem  in  production  and  profitable  returns.  But  that  large  feurms  and 
careless  farming,  which  too  ofben  go  together,  and  the  rugged  character 
of  portions  of  the  State,  are  wholly  chargeable  with  the  removal  of  its 
bardy  youth  and  the  decrease  of  its  population,  cannot  be  true  so  long 
as  such  advice  as  follows,  given  by  the  same  writer,  is  needed  in  any 
general  sense  among  its  inhabitants: 

Keep  your  boys  and  girls  at  homo,  but  don't  expect  to  keep  them  there  by  throwing  to 

QiAin  the  chaiT  and  keopng  the  grain  yourselves.   Don't  adc  or  expect  improbable  tilings 

.hem.    Don't  expect  thorn  to  love  a  home  which  has  nothing  in  it  to  make  it  lovely, 

-where  it  is  constant  servitude  from  morning  till  night.    Don't  expect  them  to  love 

>%mX  old  hillsides  when  you  have  never  given  them  anyuiing  there  but  hard,  duU  work. 

in't  expect  your  daughters  will  love  the  old  homestead  when  they  have  got  to  leave 

it  to  leam  tho  first  lesson  in  ciiiture  or  innocent  pleasure. 

Hake  vour  home  cheerful,  and  you  will  make  it  a  Irappy  one.  Instead  of  making 
Uie  boy  noe  all  day  on  the  InUside  for  you,  let  him  hoe  a  half  day  there  occasionaUy  for 
liimself.  You  have  land  enough.  Plow  up  an  acre  for  the  boy,  and  let  him  have  what 
be  raises,  and  you  will  soon  find  that  what  little  leisure  time  he  has  will  be  spent  there 
tn"tead  of  running  to  tho  village.  Don't  make  him  put  all  his  proceeds  in  the  bank, 
he  wiU  soon  tire  of  working  for  money,  which  does  him  no  good.  Lot  him  take  a 
Dwtain  portion  of  it,  and  buy  something  to  read  or  to  make  his  room  or  home  pleasant. 

NEW  YORK. 

The  twenty-ninth  volume  of  the  transactions  of  the  New  York  State 
agricultural  society  embraces  reports  of  the  executive  committee; 
county,  town,  and  union  societies,  farmers'  clubs,  and  of  the  State 
entomologist^  articles  on  the  grasses  and  their  culture;  pleuro-pneumo- 
nia;  abortion  iu'cows ;  management  of  poultry;  dipping,  pouring,  and 
shearing  sheep;  duties  of  veterinary  surgeon  in  examining  horses  as  to 
soundness,  on  improvement  in  agricul^ire;  disea^ses  of  animals;  im- 
portance of  improved  breeds  of  stock;  discussions  on  capital  in  form- 
ing; treatment  of  daily  stock;  bee-culture;  fences  and  fence-building; 
and  memorials  of  Benjamin  P.  Johnson,  and  Herman  Ten  Eyck  EostS*. 

Mr.  John  Stanton  Gould,  in  an  article  on  the  grasses  and  their  cultiva- 
tion, sbows  the  great  value  of  this  department  of  agriculture  on  the 
prosperity  and  wealth  of  the  country.  Ho  says  3,000  species  of  grasses 
are  now  known  to  botanists,  and  new  ones  are  beingconstantly  discovered 
by  travelers  in  unexplored  regions.  Many  of  the  species  are  perennial, 
and,  unlike  most  other  plants,  are  uninjured  by  cropping  and  the  lacer- 
ation of  their  herbage.  To  many  species  cropping  is  beneficial  and 
absolutely  necessary  to  prevent  their  running  out.  Of  the  whole  num- 
ber of  species,  only  about  thirty  have  been  brought  into  general  cultiva- 
tion. The  annual  product  of  hay  in  the  United  States  is  not  far  from 
25,000,000  tons,  which,  at  $10  per  ton,  would  amount  to  $250,000,000. 
The  quantity  of  i)asture-land  is  about  double  tbat  of  meadow,  and  the 
product  would  be  worth  as  much  as  the  hay  from  the  meadow,  or 
$250,000,000,  making  the  total  value  of  the  grass  crop  in  tho  United 
States  $500,000,000.  Tbo  aimuiU  value  of  the  grass  crop  of  New  York 
is  $80,000,000 ;  of  New  England,  $70,000,000.  It  is  known  from  official 
data  that  the  grass-fields  in  New  York  produce,  on  an  average,  ninety- 
six  tons  of  hay  to  one  hundred  acres.  Many  farmers  get  two  and  a 
half  to  three  tons  per  acre;  and  some  get  six  or  seven  tons  by  cutting 
two  crops  in  a  season.  Active  and  energetic  farmers  are  not  satisfied 
with  less  than  two  or  three  tons  per  acre  on  any  soil,  or  in.  any  climate. 
Sear  the  city  of  Edinburgh,  Scotland,  twenty  tons  of  hay  have  been 
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taken  in  one  season  £rom  an  acre  of  irrigated  moadow-land,  at  six  sev- 
eral cuttings. 

Mr.  Cronld  contends  that  the  annual  average  crop  of  hay  per  acn 
may  be  doubled  tiuroughout  the  United  States  by  proper  cnltivatioD. 
To  accomplish  this  result,  he  recommends,  first,  that  &rmers  make  tfaflm- 
selves  acquainted  with  the  different  species  of  grasses  in  cultivation,  ttd 
select  such  as  are  specially  adapted  to  the  soil  in  which  they  are  to  be 
grown,  and  to  sow  several  kinds  together;  secondly,  to  manure  fteqaeol^ 
thirdly,  to  reseed  when  grasses  begin  to  die  out;  fourthly^  to  under- 
drain  when  the  land  is  too  wet  and  cold ;  fifthly,  to  irrigate,  if  pooibki 
and  especially  if  more  than  one  crop  is  to  be  cut  in  a  season;  sixthk^  to 
keep  cattle  from  cropping  the  grass  close  to  the  ground,  and  poAGBiqg 
the  fields  late  in  autumn  and  winter;  seventhly,  not  to  mow  too  doielj, 
especially  timothy,  which,  if  cut  below  the  lower  joint,  is  almost  oerton 
to  die  out.  Thousands  of  dollars  are  lost  annually  by  neglecting  flus 
one  principle.  One  common  reason  why  grass-seeds  freqnentiy  M  tD 
germinate  is  because  they  have  been  allowed  to  heat  and  mold  in  tte 
mow  before  thrashing.  Grass  cut  for  seed  should  be  spread  out  oa  fliB 
thrashing-floor,  and  turned  daily  until  thoroughly  dried.  3dr.  Godd 
concludes,  by  recommending  that — 

Tho  young  fanner  should  keep  a  blank-book  In  somo  couYcnleut  place,  in  wluchha 
may  record  all  the  observations  on  the  grasses  which  ho  makes  during  the  year.  He 
should  observe  which  is  the  first  grass  on  tho  farm  to  start  in  the  spring ;  which  fhs 
cattle  seem  fondest  of  at  different  seasons  of  tho  year;  which  they  thrive  hert  on; 
which  gives  the  most  butter ;  which  the  most  cheese ;  which  exhaosta  the  land  BOit; 
which  grows  best  on  wet  land,  and  which  on  dry ;  the  different  aspects  presented  1^ 
the  same  grass  when  growing  on  sandy  and  clayey  soils;  indeed,  all  the  modiftoilNH 
produced  by  different  soils  on  tho  same  species ;  what  kind  of  manures  are  best  adapted 
to  each  soil ;  which  loses  the  most  weight  in  drying ;  tho  effect  of  early  and  late  flat- 
ting on  the  succeeding  crop ;  tbo  insect  enemies  to  which  each  kind  is  most  liafales 
w^hich  matures  it^  seeds  best ;  the  efibct  of  shado  and  sunshine ;  which  Tcsists  dnn^ 
best ;  tho  size  of  the  interspaces  between  the  culms ;  tho  disposition  to  throw  oat  stook 
from  the  roots.  These  and  many  other  matters  which  will  readily  suggest  tiumselveB 
to  the  observing  farmer,  if  careiully  observed  and  accurately  recorded,  wiU  soon  giva 
us  an  accumulation  of  reliable  facts  in  all  parts  of  tho  country  which  wiU  enaldsnste 
establish  a  perfect  science  of  the  grasses.  Guided  by  tho  knowledge  thus  ocqiiixediVS 
shall  learn  to  adapt  the  difilerent  grasses  to  tho  soils  most  favorable  to  their  prodnoaoa^ 
and  to  increase  the  crops  to  an  extent  that  wc  littlo  dream  of. 

Professor  James  Law,  of  Cornell  University,  gives  some  CTffeUff^^ 
directions  for  detecting  and  curing  diseases  in  domestic  animals,  nd 
shows  the  necessity  for  a  better  knowledge  of  the  veterinary  art  among 
agriculturists,  to  prevent  losses  and  cruel  treatment  of  real  or  imaginaiy 
d^eases.  He  refers  to  a  disease  misnamed  ^'hollow-horn''  or  ^'hontul,' 
and  protests  against  boring  tho  horns  or  sawing  them  off  and  applying 
pepper  and  salt  or  other  initants  for  this  disease  as  a  liendish  practioe, 
and  says  tho  true  symptoms,  which  are  those  of  fever,  should  be  son^ 
out,  and  the  proper  remedy  applied : 

If  the  animal  is  chill,  shivering,  or  has  a  rough,  staring  coat,  and  if  tho  horn  ima- 
naturally  cold,  give  an  injection  of  three  quarts  of  warm  water,  repeating  it  if  it  ii 
thrown  oif.  Administer  by  tho  mouth  Rovcral  quarts  of  warm  gruel,  contaming  sxor 
eight  ounces  of  whisky,  brandy,  or  gin  ;  or,  if  attainable,  four  ounces  of  sweet  spiritB 
ofniter,  or  live  drams  of  carbonatoof  ammonia,  lilanket  tho  patient  warmly  finm 
heatl  to  tail,  and  actively  hand-rub  tho  limbs.  A  good  plan  is  to  heat  dry  braniHtti 
and  sand  in  a  stove ;  put  it  in  a  long,  broad  ba*^,  and  lay  it  along  tho  beast's  spine  froB 
shoulder  to  rnnip ;  or  wring  a  thick  rug  out  of  very  hot  water,  lay  it  over  the  amnal^ 
back  from  head  to  tail,  cover  it  with  several  dry  rugs  or  buifalo-fskins,  and  bindtfaen 
closely  to  the  skin  with  surcingles,  that  tho  heat  may  bo  retained.  Tho  limbs,  xneaa- 
while,  may  be  actively  rubbed,  and  then  tied  up  in  warm  Uannol  bondagea,  looHly 
applied,  so  as  not  to  impede  the  circulation.  In  half  an  hour  the  patient  wm  unaDj 
bo  in  a  glow  of  warmth  and  covered  ^Yith  perspiration.  The  coveringa  mnrt  ^ 
removed  gi*adually,  one  by  one,  and  tho  damp  one  quickly  replaced  by  an  ample  diy 
one,  after  one  and  a  half  to  two  hours.    Dangerous  inilammatioDS  in  uie  cIimC  *^ 
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neUy  Slo.,  may  often  be  warded  off  by  these  measures,  when  taken  in  the  initial  sta^^e ; 
md  though  a  little  more  troublesome  than  the  gimlet  surgery',  it  has  the  compensating 
ilaims  orbeing  at  once  rational  and  successful. 

Ho  claims  that  real  lioru-ail  is  a  disease  of  very  rare  occurrence,' 
)ut  it  may  sometimes  exist.  Matter  collects  inside  of  the  bom,  and 
3yen  in  the  forehead,  in  larger  quantity  than  can  be  readily  discharged 
ough  the  nostrils.  It  may  be  recognized  by  the  discharge  from  tbe 
[i  e  of  whitish  or  yellowish  matter,  and  sometimes  pure  blood ;  by  the 
b  and  tenderness  of  the  root  of  the  horns  and  forehead,  by  the  hang- 
ing bead,  the  partially  closed  eyes,  great  dnllness  and  listlessness ; 

id  by  the  absence  of  a  hollow  soond  when  the  forehead  is  genUy  tapped 

th  the  tip  of  the  middle  finger.  Boring  the  horn  with  a  ^mlet  or 
Dg  off  must  not  be  employed  as  a  remedy.  "  The  treatment  should 
M)  ^solute  rest,  a  dose  of  ox>ening  medicine,  a  semi-liquid,  more  stimu- 
latiug  diet,  the  application  of  cold  water^  or  even  hot  fomentations, 
iteadily  maintained,  to  the  forehead,  steaming  the  nostrils  by  hot- water 
raxK)r,  and,  in  obstinate  cases,  opening  the  cavity  in  the  interval 
between  the  eyes,  and  syringing  it  out  daily  with  a  mild  astringent 
lotion  until  a  healthy  action  has  been  established."  The  oi)er<ition  of 
opening  the  forehead  should  be  performed  by  a  veterinary  surgeon. 

Sickness  in  hogs  from  indigestion,  deranged  biliarj^  orurinary  secre- 
tion, is  sometimes  attributed  to  an  imaginary  disease  called  the  black 
tooth.  The  treatment  usually  adopted  is  to  examine  the  teeth  of  the 
emimal,  and  if  one  is  found  blacker  than  the  rest,  it  is  supposed  to  be 
Qie  cause  of  the  disease,  and  is  hammered  off  even  with  the  jaw,  leaving 
the  broken  roots  and  lacerate<l  nerves  of  the  tooth  to  increase  the  suf- 
GBiing  of  the  animal.  Isotwithstanding  all  this  cruel  treatment  the  hog 
sometimes  recovei-s,  and  would  probably  have  done  so  much  sooner  if  he 
liad  been  let  alone.  The  tooth  in  these  cases  is  not  diseased,  but  only 
stained  by  food  or  otherwise.  The  cruel  treatment  of  breaking  off  the 
booth  down  to  the  nerve  would  certainly  cause  disease,  and  might,  in 
X>nnection  Avith  the  true  one,  cause  the  death  of  the  animal.  A  proper 
treatment  would  be  to  wash  the  hog  thoroughly  with  soap  and  water, 
md  give  it  three  or  four  ounces  of  castor-oil. 

Mr.  Harris  Lewis,  of  Herkimer,  recommends  that  great  care  should 
36  taken  by  dairymen  to  select  good  cows,  and  to  endeavor  to  improVlB 
he  stock  by  breeding.  He  has  some  cows  which  have  yielded  seven 
londred  pounds  of  cheese  in  a  season,  while  others  in  the  same  herd  did 
lot  produce  more  than  two  hundi'ed.  He  would  raise  his  own  cows,  and 
ise  natives  to  begin  with,  in  getting  a  breed  valuable  for  their  milking 
]|ualities.  For  a  bull  he  would  select  a  good  thorough-bred  animal  of 
lie  breed  desired  and  descended  from  a  good  milking  variety.  His 
3hoice  of  breed  is  decidedly  in  favor  of  the  Shorthorn,  unless  the  pasture 
is  poor,  in  which  case  he  woidd  prefer  the  Ayrshiix?.  Cows  should  be 
milked  gently  and  quietly  in  regular  order,  beginning  each  time  with 
the  same  imniber,  as  number  one,  two,  &c.  TVlien  treated  in  this  way 
they  will  yield  more  milk  and  give  it  more  readily. 

As  a  preventive  of  the  milk-fever,  ]\Ir.  T.  L.  Etarison,  of  Saint  Law- 
rence, gives  his  cows,  once  a  week  for  three  weeks  before  calving,  a  dose 
of  one  pound  each  of  Epsom  salts,  with  the  addition  of  an  aromatic, 
generally  a  tablespoonful  of  ginger ;  and  never  allows  them  to  be  chilled 
ifter  calving,  or  to  drink  cold  water  before  its  chill  is  removed. 

Air.  F.  D.  Curtis,  of  Saratoga,  was  once  accustomed  to  milk  his  cows 
ihrough  the  winter,  and  up  to  the  very  day  of  calving ;  but  he  found 
:hat  they  gave  very  little  milk  the  next  season.  Ho  now  allows  them 
:o  go  dry  about  the  1st  of  December,  and  finds  it  pays  in  milk,  and  no 
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calves  are  lost  iu  the  spring.  He  feeds  some  roots  to  Ids  cows  every 
day,  and  considers  them  an  excellent  preventive  of  constipation,  lb, 
J.'iSliul],  of  11  ion 9  says  the  quality  and  qiiautitj^  of  food,  and  the  time 
and  manner  of  feeding  and  housing  daily  cows,  require  carefal  stndy. 
A  comfortable  stable  w  ith  proper  ventilation  is  requisite.  The  tcmpen- 
lure  should  be  kept  as  even  as  possible.  ^V  tight  stable,  without  proper 
xTutilatiou,  becomes  warm  and  moist,  aud  the  air  oliensive.  Cattle 
kept  in  a  stable  Avhich  is  too  tight,  will  suffer  fi-om  cold  when  toned 
out  to  water  and  exercise  much  more  readily  than  if  kept  in  one  prope^r 
ventilated.  Jt  is  the  practice  of  many  dairymen  to  turn  their  cowsoii 
of  the  stable  in  the  morning,  and  leave  them  out  all  day,  wheUierflie 
weather  is  fair  or  stormy.  This  is  wrong.  Every  dairyman  shoold 
have  a  ])roper  and  convenient  place  near  at  hand  for  watering  his  stock. 
Ixequiring  them  to  go  a  long  distance  to  some  spring  or  brook  is  injnri- 
ous  and  dangerous  to  the  cattle. 

Tbe  usual  food  for  wintering  dairy  stock  is  hay  and  coiiistalkSjWliieli 
should  be  cured  when  green,  and  with  care.  Hay  should  be  made  of 
grass  cut  iu  season  and  properly  dried.  Experiments  have  shown  tiiat 
cattle  will  eat  early-cut  hay  clean,  while  they  will  leave  a  i)art  of  that 
which  is  cut:  later,  or  when  it  is  about  ripe.  Thei*o  is  more  wei|^tin 
the  late  cut  iu  conse(iuencc  of  the  woody  fiber  which  it  contains;  but  it 
is  not  so  nutritious  as  the  former.  Dairy  stock  should  be  fed  legnluiy 
and  at  stated  times.  ISome  feed  twice  each  day,  while  others  feed  Uuec, 
four,  or  even  live  times.  He  has  made  in(|uiries  as  to  results  of  feeding, 
in  different  dairies,  and  finds  that  cows  fed  twice  a  day,  morning  and 
evening,  will  winter  better  than  when  fed  ofteuer.  At  each  feedmg  a 
sufiicient  quantity  should  be  given  to  satisfy  them.  If  their  stomada 
are  continually,  or  at  frequent  or  irregular  iiiten'als,  supplied  with 
additional  food,  no  time  is  allowed  for  chewing  and  pit)per  digestioD. 
I'ood  is  most  benelicial  to  an  animal  when  it  is  of  the  prox)cr  quality  and 
quantity  to  fully  sup])ly  the  retiuirementsot'  nature,  and  a  proper  time  \& 
allowed  for  its  digestion.  The  stomach  is  then  prepared  to  receive  the 
next  meal,  aud  in  tbis  w  ay  is  kept  iu  a  healthy  condition.  The  quautity 
>\  ill  de])entl  upon  the  size  of  the  animal. 

Mr.  M.  Quinby,  of  ^>aint  Johnsville,  j»ret'ers  the  movablecoiub  b«- 
hi\e  on  atxount  of  its  special  fitness  for  removing  the  honey,  toeding 
the  bees,  aud  for  artificial  swarming.  Bees  generally  store  uiueli  more 
honey  than  their  necessities  re<iuire.  With  this  hive  each  sheet  of  comb 
may  be  taken  out  when  it  is  filled,  and  the  bees  will  i-estore  it;  or  the 
romb  luay  be  c?ui>tied  of  its  honey  by  means  of  a  machine  used  for  that 
purpose,  and  the  empty  comb  l)e  replaced,  in  this  case  the  bees  will 
need  only  to  fill  the  old  comb-cells.  This  makes  a  gi'eat  saving  uf  labot 
for  the  bees,  a.s  they  wiil  colled  thirly  pounds  of  honey  in  the  time  it  wouW 
lake  to  make  one  ])oiind  of  comb.  It  is  estimated  that  a  swarm  of  bees, 
when  .su])pldctl  with  the  comb,  a«  may  be  done  with  the  movable  comb- 
hive,  v.ill  ^{o^e  more  than  two  liunilied  pounds  of  honey  iu  a  favoraWe 
r-eason.  Aililicial  fsw arming  may  be  easily  ellected  by  the  use  of  the 
niovable-eoinb  hive. 

As  SiMMi  jis  t'i;;iis  nl'  sw alining  ;ir(j  dcliM-icd  in  ;i  Jjiv«.',  a  iiortioii  of  tb«  coiiib-hlMtt* 
iLi.-iy  be  n.'iii()Vt(L  to  -.i  new  bivo.  In  l!u)  blvo  Avlicic  tbc  old  tiuecii  I'ouiaint),  thoqiUKn' 
nll.s,  wlik-b  live  easily  loiiiul,  sliotild  hv.  ilcstroyeil.  In  (bo  otbcr  hive  they  f»Loiilil be 
allou'cd  to  iciiiaiii.  Ltt  tbo  old  bivc*  f  bin  bi;  moved  a  1  it  tU%  to  oiiu  nicIc  ul*  its  fonuer 
l>osition,  and  tin.'  i\>t\\  bivc  phicod  a  little  to  (be  rtbtT  siib'.  WIii'u  the  bce8 return tb^ 
%vill  seek  tbe  old  place,  aud,  nut  iindin;;  tbe  bivo  tbere,  they  Avill  lUvidv  uboDte<liu]^ 
between  tbe  old  and  new  bive^s.  After  a  ^\vaIUl  lias  T)ecn  uucu  divided  iu  tliifl  waju 
ea:i  be  prevented  iVoni  swarmin;;  a;;ain  by  ib'Ktroyin;;^  tbc  qiiecu-culU  irUt'Uerer  aqy 
indication  to  bwarm  is  deteete<I. 

It  often  happens,  especially  in  unt'a\oiablc  8ea&b0us.  that  bees  do  not 
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Store  sufficient  honey  to  support  them  throngli  the  winter.  In  this  case 
they  must  be  fed.  The  fall  is  the  best  time  for  feeding:  them.  Mr. 
Quiuby  prepares  an  artificial  compound  by  dissolving  four  to  eight 
pounds  of  white  crushed  sugar  in  a  quart  of  water,  scalding  it  sh'ghtly, 
and  putting  in  a  little  cream  of  tartar  to  keep  it  from  graining.  He  in- 
troduces this  into  the  cells  of  the  comb-sheets  by  dropping  it  from  the 
distance  of  a  few  feet  through  a  perforated  pan.  When  one  is  filled  in 
this  way  the  comb  is  reversed  and  the  other  side  filled.  The  atmospheric 
pressure  will  retain  the  liquid  in  the  cells  on  the  under  side.  A  snfticient 
quantity  may  be  snpi)lied  at  one  time  in  this  way  to  last  through  the 
winter.  Ninety  thousand  pounds  of  honey  were  shipped  in  18G8  from 
the  stations  of  Herkimer,  Little  Falls,  Saint  Johnsville,  and  Canajoharie. 
It  was  gathered  from  an  area  of  about  four  hundred  square  miles*  and 
was  thought  to  be  not  more  than  one-tenth  the  amount  which  mignt  be 
produced  in  that  region.  At  tlus  rate  50,000,000  pounds  might  be  made 
in  the  State,  which,  at  twenty-five  cents  per  pound,  would  amount  to 
$12,500,000.  During  the  year  18C8,  Mr.  .7.  C.  Hetherington,  of  Cherry 
Valley,  marketc<l  over  21,500  pounds  of  honey,  which  is  the  largest 
amount  known  to  be  sold  by  any  one  i>erson  in  a  single  year,  of  his  own 
production. 

It  is  stated  by  ^Ir.  X.  A.  Willanl,  of  Little  Falls,  that  in  Vermont  the 
American  Im])rov('d  Imperial  beet  is  preferred  to  all  other  roots  for 
stock-feeding,  being  more  productive  and  more  nutritious.  The  average 
weight  is  four  to  eight  pounds,  though  it  sometimes  grows  to  a  much 
larger  size.  Mr.  Henry  Lane,  of  Addison  county,  has  raised  specimens 
weighing  twenty  pounds  each.  Tliey  are  solid,  brittle,  and  keep  well. 
They  grow  best  on  clay  soil  or  clay  loam  thoroughly  under-drjvined. 
Mr.  Lane  uses  at  the  rate  of  twenty-five  loads  of  well  decomposed  manure 
to  au  acre,  one-half  being  plowed  in  and  the  other  half  sju'ead  on  the 
surface.  J>y  pursuing  tins  course  beets  may  l>e  raised  on  the  same 
ground  for  a  succession  of  years.  He  sows  his  seed  as  early  as  possible 
in  the  spring  on  low,  ihjt  ridges,  making  the  distance  between  the  rows 
two  feet,  and  between  the  plants  in  the  rows  one  foot.  At  this  distance 
an  acre  will  yield  17  tons,  or  about  507  bushels,  allowing  each  beet  to 
weigh  four  pounds,  antl  <li>  i)ounds  to  a  bushel;  but  the  ordinary  yield 
obtained  by  Mr.  Lane,  and  throughout  Addison  County,  is  28  to  32  tons, 
or  l,or»7  bn«ilie!s  per  acre.  The  cost  of  i-aising.  is  about  S  cents  per 
bushel.  * 

Mr.  1?.  Ciibsou,  manager  of  Messrs.  Walcott  &'  ('ampbeU's  stock- 
farm,  near  Now  York  ]\yils,  cultivates  a  new  variety  of  mangold,  which 
is  intcrniediare  between  the  ^Mammoth-Red  «and  the  Yellow  Globe.  It 
IS  very  snooth  and  handsome;  yields  better  H\an  any  variety  except 
the  iManimoth,  and  keeps  better  than  that.  He  prepares  his  ground  for 
the  next  year,  alrer  a  cro]i  has  been  taken  oft'  in  the  tall,  by  loosening  il 
with  a  thn^e-horse  cultivatoi\  and  then  harrowing.  After  a  suflicient 
time  has  been  given  for  the  weeds  to  germinate,  it  is  well  j)lowed,  rolled, 
and  harrowed.  In  this  way  two  crops  of  wee^ls  are  destroyed,  which 
lirings  the  land  into  a  better  condition  for  spring  cultivation.  During 
the  winter  manure  is  applied  direct  from  the  barn-yard  and  spread  on 
the  surfiice.  In  the  spring  the  soil  is  loosened  again  by  running  the 
cultivator  hvo  or  three  times  through  it,  or  by  i)lowing,  if  found  neces- 
sary. The  seeds  are  sown  in  drills  on  ridges  twenty-seven  inches  apart 
[ibout  Tlu'i  15th  of  May,  or  as  early  a.s  the  ground  will  permit.  About 
six  pounds  of  seed  are  required  for  an  acre.  He  has  raised  on  a  small 
plat  at  the  i^ato  of  2,030  bushels,  of  00  pounds,  to  an  acre. 

J.  A.  Carey,  secretary  of  SaratogaCounty  Agricultural  Society,  urges 
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the  necessity  of  divesting  farming  of  the  drudgery  ^liLch  too  often  at- 
taches to  it.    He  says : 

There  is  no  real  necessity  for  making  tlio  life  of  the  farmer  one  of  draclgery  ud  fa- 
rcpsiiut  toil.  A  portion  of  liifl  time  may  bo  more  profitably  spent  in  thongntand  oedi- 
taiion,  in  devising  the  ways  and  means  of  lessoning  bis  labors  tbrongh  inveatiramd 
the  a])])lic;ition  ot'  labor-saving  macbineryi  by  wbicii  the  labor  of  oho  man  will  do  nun 
and  accomplish  inoro  in  the  management  of  his  farming  operations  than  half  a  don 
con  hi  by  mannal  labor  alone. 

7it2>^»^/'<»' 1S70.— The  thirtieth  annual  report  of  tho  transactions  of 
the  soclofy  is  a  vohime  of  595  pages.  In  addition  to  the  usual  matten 
pertaining'  to  the  iinniediato  affairs  of  the  society,  a  number  of  elaborate 
essays  and  well-matured  addresses  are  embraced,  rendering  the  volnme 
one  of  permanent  interest  and  value.  Among  the  more  prominent  of 
these  may  be  mentioned  an  article  on  the  principle  of  breeding  domeSr 
tic  animals,  by  Professor  James  Law,  of  Cornell  Uniycrsityj  an  address 
on  the  subject  of  wool  and  mutton  production  in  the  United  States,  lij 
J.  It.  J)od*ie,  of  tho  Department  of  Agriculture ;  a  report  on  market  ^ 
terns,  by  Joseph  B.  Lyman ;  a  paper  on  farmers'  homes,  by  F.  D.  Curtis; 
recent  im])rovemeiits  in  the  cultivation  and  management  of  hops,  Iqr 
Charles  Whitelicad;  American  grape  culture,  by  Dr.  S.  J.  Parker.  Co- 
pious extracts  are  made  from  Dr.  Voelcker's  reports  on  artificial  mannzes, 
sugar  bcc  t.s  and  beet-root  distillation,  the  best  mode  of  preparing  straw 
chaff  ibr  feeding  purposes — i)ublishe(l  originally  in  the  Journal  of  the 
lioyal  Agricultuial  Society  of  England.  Also,  a  contribution  to  tlie 
biology  and  history  of  the  Ustila^mcWy  by  Dr.  A.  P.  von  Waldheun,  of 
Germany,  translated  specially  for  the  report.  The  reports  of  the  SbitB 
fair  association  and  of  locarsocieties  are  full,  especially  the  latter,  and 
convey  very  llattering  exhibits  of  agricultui'al  prosperity  throughout 
the  Empire  Slate. 

At  the  annual  meeting  of  the  State  Board  in  Febnuiry,  Miss  3IorgaD, 
agricultural  and  live-stock  editor  of  the  New  York  Times,  delivered  an 
address  iu  which  rcfercnco  is  made  to  the  system  of  cattle  transit  exist- 
ing ill  tills  country,  as  a  thing  to  wonder  at.  Cattle  trains  never  arrive 
on  time;  the  animals  in  some  instances  die,  and  always  become mnch 
deteriorated  from  being  kiii>t  too  long  on  the  cars  without  food,  drink, 
or  rest.  It  \^  suggested  that  it  would  pay  the  liinner  better  to  slanghter 
his  cat  lie  at  Abilene  or  Chicago,  and  forward  them  in  the  cool  months 
of  tho  your  in  proi)erly  constructed  cars,  than  to  be  subject  to  the  losses 
entailed  by  th(»  present  ruinous  system;  and  in  hot  weather  improved 
cattle  oars  and  ra])id  transit  by  night  should  be  resorted  to.  The  cattle 
yards  in  and  about  Xew  York  City  are  badly  •constructed — too  hot  in 
summer,  too  much  exposed  to  severe  weather  iu  winter ;  animals  kept 
in  them  lose  weight,  and,  therefore,  value. 

Concerning  the  best  manner  in  Avhieh  tomeetthegreat  want  of  skilled 
farm  help,  tho  speaker  suggested  the  establishment  of  reformatoiy 
schools,  where  vagrant  children  might  find  a  comfortable  home  and  a 
cotirse  of  agi  iciiltural  education.  ''  All  large  cities  overflow  with  a  sm^ 
l)his,  and  c<jnse(iuently  dangerous  population.  On  reliable  information, 
1  aiii  hMl  to  belic\'e  that  it  costs  in  a  general  way  82,000  to  hong  an 
adult  fclun.  2s  ow,  I  think  it  would  be  wiser  to  spend  a  like  sum  in  odn- 
ciiting  inliini  vagrants,  who,  if  not  so  cared  for,  may  become  objects  fit 
for  the  ex«»rt'ise  of  the  liangmairs  craft." 

^.-oncrining  the  improvement  of  animals  by  breeding,  Mr.  Law  ad- 
duces the  instiincc  of  the  Ancon  nnn,  the  parent  of  his  race,  bom  with 
sliorl  h^;i.s  and  a  long  heavy  body,  whose  descendants  rarely,  if  eW, 
have  failed  to  breetl  true  to  the  paternal  type.    Another  instance  is 
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ven  in  Golling's  bull  Habback,  which  has  so  ipflaenced  the  breed  of 
Lort-homs  that  he  may  be  callea  the  father  of  the  race.  Some  of  the 
krlier  English  thoroughbred  stallions  transmitted  their  characteristic^ 
x>perties  to  their  offspring  in  an  equal  degree.  Eclipse,  which  gained 
L  prizes  over  £25,000  in  seventeen  months,  and  brought  enormous 
ims  for  his  services  as  a  stallion,  left  among  nis  ofGspring  334  winners, 
hich  brought  their  owners  £160,000,  besides  cups  and  plates.  King 
'erod  got  497  winners,  which  brought  their  owners  £201,605.  Sigh 
tding  tends  directly  to  variation  and  improvement.  Wild  animals  not 
aly  decrease  in  number  on  a  limited  supply  of  food,  but  the  survivors 
re  dwarfed.  So  in*  domestication,  a  liberal  diet  is  essential  to  excel- 
mce  and  advancement. 

Mr.  Law  urges  that  "the  forcing  system,  to  which  it  is  found  neces- 
y  to  subject  our  best  Short-horns,  consists  not  merely  in  high  feeding, 
av  in  maintaining  by  artificial  means  a  mild  and  stimulating  climate 
i  warm  buildings.  In  some  respects  this  may  enervate  the  animals, 
at  without  it  we  could  not  hope  for  extreme  excellence  in  early 
turity,  aud  in  assimilation  and  fattening  qualities.  So  with  the 
ranced  breed  of  sheep,  of  horses,  of  swine.  Beyond  a  limited  amount, 
cposure  is  incompatible  with  high  excellence.  In  many  cases  it  is  im- 
>8sible  to  acclimatize  these  superior  breeds  in  exposed  localities.^' 
Among  the  concluding  suggestions  of  the  address  on  wool  and 
ntton  production,  Mr.  Dodge  advised  farmers  to  adapt  their  busi- 
3ss  to  the  changing  exigencies  of  the  times  and  the  progress  of  the 
^untrj',  making  fat  mutton  and  fine  lambs  the  leading  considerations 
populous  regions,  where  the  demand  is  imperative  for  more  food  for 
le  people,  and  improved  culture  of  the  soil,  and  leaving  the  production 
'  wool  alone  mainly  to  the  pastoral  regions  of  the  far  West,  where 
000,000  to  10,000,000  sheep  are  now  profitably  kept,  in  jilace  of  scarcely 
000,000  in  the  Territories  and  Pacific  States  in  1800.  The  region  west 
'  the  Mississippi  now  yields  nearly  as  much  wool  as  the  country  pro- 
iced  in  1800,  and  is  capable  of  producing  enough  for  the  supply  of  our 
)pulation  for  many  years  to  come,  without  the  importation  of  a  single 
)und.  The  address  contains  elaborated  wool  statistics. 
In  treating  the  subject  of  a  better  market  system,  Mr.  Lyman  urges 
le  farmer  to  forward  his  produce  in  i)ackages  that  are  perfectly  honest, 
itting  big  apples  in  the  middle  of  the  barrel  as  well  as  at  the  ends; 
3epiug  straw  and  weeds  and  corn-stalks  from  the  middle  as  well  as 
om  the  hoops  of  his  hay  bales.    He  very  well  says  that — 

It  Ih  alway.s  n.  brass  sliillinf;  that  a  man  makes  by  a  trick  in  packing.  If  be  has  ft 
»od  name  on  the  wharves  such  deception  kiUs  it,  and  he  will  work  twice  as  hard,  aod 
ait  twice  as  lonp:,  to  rejjain  an  enviable  repute,  as  it  renniros  to  win  at  the  outset. 
!t  him  be  wise,  also,  in  claspifying  his  loads,  and  send,  if  possible,  only  one  grade  at 
le  shipment.  #  *  »  ♦  »  Let  the  single  tarmor,  unless  bis  means  are 
try  limited,  go  to  New  York  at  least  once  a  year,  and  make  acquAtance  among  the 
mmission  merchants,  and  learn  the  ways  of  the  metroi)olis.  He  may  hit  npon  some 
jrthj'  citizen  who  will  offer  to  give  him  CO  cents,  the  year  round,  for  ten  nonnds  a 
jck  of  sweet,  yellow,  limi-grained  butter,  who  will  take  his  honey,  his  lard,  his  jel- 
!8,  his  currant  wine,  his  maple  sirup,  his  fresh-laid  eggs,  aud  his  plump  chickens,  at 
od  prices. 

Mr.  F.  D.  Curtis  thiuks  that  an  ice-honse  ought  to  be  considered  in- 
spensable  to  a  well-regulated  farm  residence.  As  the  best  manner  of 
mstructioii,  he  recommends  an  addition  on  the  north  side  of  the  kitchen 
•  wood-house,  coimecting  it  with  a  dark  room,  to  be  used  for  a  store- 
)oni.  Ilaviug  the  ice  on  one  side,  only  a  partition  between,  and  no 
indow  or.veutilation  except  at  the  top,  this  room  would  be  always  cool 
id  free  from  dies. 
To  bo  handy,  the  ice  could  be  token  oat  from  the  ice-house  through  a  door  opening 
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into  this  rooiiii  aud  be  closed  on  the  outside  all  the  yoar^  exocpt  when  it  was  neouurj 
to  1)0  open  in  order  to  pat  the  ice  in.   Tlie  tirst  cost  of  tins  addition  would  be  but  a  faoik^ 
and  tlie  expense  of  getting  the  ice  notliiug  at  all,  for  the  farmer  could  do  all  that 
'himself. 

Tho  paper  of  ]\Ir.  Curtis  contains  many  arguments  aud  iilustratioDS 
in  favor  of  farmers  paying  more  attention  to  tlio  comforts  of  life,  and 
the  adding  of  greater  dignity  to  their  pursuit.  Home  should  be  made 
attractive,  and  tlie  boys  and  girls  of  the  farm  should  not,  through  d» 
gust  of  the  rudeness  and  repulsivcuess  of  their  country  siuronndings, 
be  attracted  to  cities  and  towns.  Attention  should  be  paid  to  food. 
Pork  is  the  most  exi)ensive  food,  besides  its  tendency  to  make  peopte 
gross  and  vulgar.  A  great  pork-eater,  and  a  man  of  delicate  aena- 
bilities,  are  opposites.  A  pound  of  chicken  can  bo  produced  on  a  fim 
as  cheaply  as  a  i)ound  of  pork,  and  the  same  is  true  of  muttooT-botli 
better  than  hog  tiesh.  Eat  more  poultry  and  mutton.  More  attention 
should  bo  paid  to  the  setting  out  and  care  of  fruit-trees  for  domestie 
use.  If  the  house  and  the  things  about  it  grow  beautiful,  "  the  child- 
ren will  grow  contented,  the  fathers  and  mothers  as  they  grow  dd  wiD 
grow  happy,  tho  neighbors  will  grow  to  emulate  and  to  excel,  the  town- 
ship will  grow  attractive,  and  the  young  men  and  the  young  women  will 
grow  up  to  think  and  to  feel  that  there  is  no  place,  after  all,  like  <home^ 
sweet  home.' " 

In  his  article  on  Amerfcan  grape  culture,  Dr.  Parker  expresses  the 
opinion  that  we  have  scattered  over  our  vast  national  domain  genns 
of  what  might  be  good  grapes;  that  in  the  wise  selection,  and,  if  pofr 
sible,  the  improvement  of  these  wild  germs,  lies  the  true  path  of  Anied- 
can  grape  culture.  As  one  plan  of  improving  our  native  grapes,  fito 
writer  argues  at  length  the  necessity  of  hybridization.  Befeienoe  is 
made  to  the  experiments  of  Mr.  Rogers  in  the  crossing  of  foreign  upoD 
native  varieties. 

The  report  of  the  judges  of  implements  at  the  State  fair,  to  whose 
judgment  practical  tests  of  farm  machinery  of  all  kinds  were  submitted, 
is  very  tliorough^  and  indicative  of  exceeding  care  in  the  determination 
of  the  relative  merits  of  the  competing  implements  aud  nmchineB. 
This  is  a  new  feature  in  the  eilbrts  of  tho  society,  and  promises  cxcellait 
results.  There  are  so  many  candidates  for  public  favor  among  labor- 
saving  implements  that  it  is  not  out  of  place  for  State  societies  to  resort 
to  thorough  tests  of  comparative  excellence. 

The  report  of  the  Americjin  Institute  of  the  citj"  of  Now  York,  for 
the  year  ending  Febniary  2, 1871,  shows  success  not  only  in  its  financial 
management,  but  in  the  substantial  benefits  conferred.  The  committee 
on  agiiculture  states  that  the  weekly  proceedings  of  the  society  are  pnb- 
lished  in  most  of  the  agricultural  papers,  and  in  the  newspapers  of  New 
York  City ;  aifording  a  vast  amount  of  timely  i^eadiug  on  the  subjects 
which  aio  discffesed  by  the  club.  Thousands  of  parcels  of  flower-seeds, 
cereals,  and  choicci  new  varieties  of  potatoes,  grafts,  cuttings,  grape- 
vines, and  strawberry  and  other  plants  were  distributed  during  the 
year,  and  committees  from  tho  society  visited  Yirginia,  North  and  Sonfli 
Carolina,  (Georgia  and  Florida,  Ohio,  Kentucky,  Utah,  Colorado,  and 
California.  From  each  of  these  States  most  vfiluable  information  i»re 
ported  as  liaving  been  obtained.  A  nmnber  of  committees  rifiited 
many  portions  of  New  Jersey  and  Pennsylvania  with  like  results. 

OHIO. 

The  twenty -fifth  annual  report  of  the  Ohio  State  Board  of  Agricnlton 
contains  the  proceedings  of  tho  board,  a  full  sic(*ount  of  the  State  ftir 
for  1870,  proceedings  of  the  twenty-sixth  annual  convention,  and  reports 
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of  county  societies;  also,  essays  on  the  agricultiure  of  Auglaize  and  ol 
Ashland  County,  on  the  breeding  of  swine,  and  of  Short-hom  cattle, 
and  the  soiling  of  cattle ;  a  history  of  wine  culture  in  Ohio ;  an  address 
on  dairy  husbandry,  by  John  H.  Klippart ;  a  statement  of  the  Madison 
County  cattle  sales,  and  the  usual  statistical  information.  As  an  ap> 
pendix,  the  fourth  annual  report  of  the  Ohio  State  Horticultural 
Society  is  included  in  the  volume,  which  comprises  750  pages. 

The  State  fair  was  a  very  successfid  one.  Among  the  changes  in 
the  premium  list  was  the  offering  of  $1,000  for  the  best  five  acres  of 
wheat,  and  it  is  claimed  by  the  corresponding  secretary  of  the  State 
board,  Mr.  Klippart,  that  the  aggreg«ate  amount  of  premiums  is  the 
largest  ever  offered  by  any  agricultural  society  in  the  Union. 

The  display  of  superior  breeds  of  farm  stock  Avas  large.  The  entries 
of  thoroughbred  horses,  cattle,  sheep,  and  swine,  indicate  ah  increasing 
interest  in  the  important  subject  of  improved  breeding.  Acting  under 
a  resolution  of  the  State  hoard  of  agriculture,  the  secretaiy,  assisted 
by  two  experts,  tested  all  worthy  articles  of  machinery  and  machines 
entered  for  competition.  The  examination  appears  to  have  been 
thorough ;  among  other  articles  examined  were  a  self-registering  dyna- 
mometer, for  testing  draught  in  trials  of  mowers;  imi)roved  horse- 
power and  hay  elevator;  ''the  champion  post-auger;"  the  "improved 
universal  woodworker,''  designed  for  doing  all  kinds  of  carpentry  work; 
dusting,  tiling,  and  ditching  maehhies;  plows;  hand-drills;  sewing 
machines,  ^c. 

The  twenty-sixth  annual  convention  of  the  State  Agricultural  Society 
gms  held  at  Columbus,  in  January,  1871.  In  the  course  of  his  opening 
remarks,  President  Ross  expressed  the  opinion  that  the  rapid  increase 
uid  wide  distribution  of  short-horn  cattle  were  almost  wholly  due  to 
igricultnral  exhibitions,  as  stimulating  the  enterprise  of  farmers  and 
powers.  This  breed  was  introduced  into  the  State  about  forty  years 
igo,  by  importation  from  England.  During  the  twenty-one  annual 
Kxhibitions  or  State  fairs  there  has  been  paid  as  x)romiums  $21,032  upon 
1,024  animals  exhibited.  Of  this  amount  $14,753  has  been  awarded  to 
sliort-honis. 

Tlie  importance  of  introducing  the  study  of  veterinary  science  into 
the  State  Agricultural  College  was  discussed  by  Dr.  Tmnishend,  who 
said : 

Tho  neoi'ssity  <)t':i  thoroiit^k  coiii-so  of  votcriuary  instruction  in  the  Af;ricnltural  and 
Mechanical  College  of  the  State,  "wiU  be  apparent  from  a  consideration  of  the  amoont 
of  capital  invested  in  live  stoek  in  the  State,  and  the  many  and  heavy  losses  to  which 
tho  own(;rs  are  suhjected.  From  tlie  auditor's  report  for  1K70  we  learn  that  tho  assessed 
value  of  our  live  stock  is  in  round  numbers  §100,000,000;  liorsesand  mules,  ^'>0,000,000; 
cattle,  §3*2,000,000;  sheep,  §511,000,000;  and  hoi^s,  .s8,000,000.  Tlio  annual  income  of 
this  stock,  in  the  ioiin  of  wool,  beef,  pork,  butter,  an<l  cheese,  exceeds  $50,000,000,  .and 
this  does  not  include  the  labor  of  liorscs,  which  1  cannot  easily  separate  from  the  ,ac- 
connt  of  grain  and  other  products. 

Dr.  T.  estimates  that  intelligent  sanitary  management  of  stock,  and  a 
rational  treatment  of  disease,  would  save  to  the  State  fully  $5,000,000 
annually^  and  that  if  the  management  were  as  good  as  it  might  be,  the 
finnual  ])rotits  from  animals  would  be  nearly  doubled. 

INIr.  T.  C.  Jones  expressed  the  opinion  that  in  most  parts  of  Ohio  land 
is  too  valuable  to  justify  the  raising  of  sheep  for  wool  alone,  or  for  wool 
as  the  primary  object.  There  can.  be  no  successful  competition  with 
the  wool  produced  ui)on  the  cheaper  lands  in  the  mountains  of  Virginia, 
Tennessee,  <S:c.,  or  on  the  prairies  or  plains  of  the  West ;  but  small 
flocks  of  good  blood,  to  supply  breeding  animals  for  other  sections,  can 
always  be  profitably  raised  in  Ohio.    He  recommends  the  "Downs  ^  as 
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the  most  hardy  among  all  the  mutton  breeds.  For  quality  of  flesh  they 
are  uncqiialed. 

The  prize  crops  for  1870,  as  adjudged  by  the  committee,  wore  ooa 
and  sweet-potatoes.  Mr.  J3un*as,  of  Korth  Fairfield,  from  nine  aaoB 
and  six  rodKS,  reported  a  yield  of  777-J-|  bushels  of  com.  Uostof  prodiw- 
tion,  8125 ;  sales,  com,  83G0;  stalks^  at  2 J  cents  bundle,  8G7.50,  pnom- 
kins  $20— §153.50.  Profit,  8328.50.  To  the  cost  of  cultivation  shoidd 
be  added  interest  on  money  invested  in  land,  $42.20;  taxes,  |U0; 
wear  of  tools,  sav  82,  8 15.70,*^  making  a  total  cost  of  $170.70,  and  a  net 
profit  of  8282.80^    Soil,  a  sandy  loam. 

On  six  acres,  sandy  loam,  1).  C.  Itichmond,  of  Erie  County,  raised 
1,541  bushels  of  sweet-potatoes,  at  a  cost  of  8108.  Returns  from  sdei, 
$1,807.71,  or  a  profit  of  81,^00.71.  Tlio  plants  were  set  eighteen  inches 
ai)art,  in  ridges  which  were  four  iect  apart. 

In  regard  to  raising  corn  for  seed,  Mr.  Burras  says : 

III  Bhclling  corn  for  pood,  discanl  the  hniis  and  tips,  using  only  tlio  coutral  portioB 
of  Otich  car,  as  ilio  early  blade  and  root  aro  in  sizo  in  proportion  to  tlio  kernel  used; 
and  a  jdnnt  from  the  laVpje  f^rains  of  tlio  contor  of  tlio  ear  will  get  tlie  start  andkMp 
ahead  of  the  sniollcr  ones  fioin  the  tip.  TJiis  is  not  all  thcorik',  bat  tbo  result  of  6Xpc^ 
imcnts  with  acjcd  from  tlio  dilltn-nl  portions  of  thccar.tiiw  prodnciug(a8  a.rnle)limeh 
smaller  cars  than  butts  or  central  onos ;  butt^  producing  many  one-sided,  defbnned 
ears,  and  not  lilling  out  "svcll. 

The  reports  of  county  societies  show  an  increasing  interest  in  tho  im* 
provement  ol"  agriijuUural  methods  and  in  horticulture.  The  carefid 
statements  concernin^i:?  rotation  of  crops,  methods,  and  cost  of  cnltira- 
tion  of  staphs  prodnets,  and  tlie  profits  realized  from  them,  &c.,  areof 
value  to  the  farmin^r  inteiosts  at  lar^iro. 

In  the  county  of  Delaware,  Isaac  Flemin^r  raised  a  croi)  of  flax-seed, 
on  a  little  over  three  acres,  at  a  cost  of  872.51,  and,  selling  the  product 
at  8130.51,  realized  a  profit  of  801. 

In  the  county  of  Chami)iil;j:n  a  yield  of  07.V  bushels  of  com  on  one 
acre  is  reported;  cost  of  production,  814.50.  The  yield  of  apples  in 
Seneca  County,  o\\  six  ihousimd  acres,  was  200,000  bushels.  Green 
County  raised  the.  hir::2:est  fiuiiuiily  of  ihix-seed — 27,039  bushels.  Erie 
County  leads  i;i  the  production  of  grapes — 7,3-^7,038  x^ouuds;  Ottawa 
County  is  next — ;5,77K(K»5  ])oiinds;  and  Logan  third,  which  prodnoed 
1,308,035  i^ounds.  The.  tol:il  number  of  pounds  produced  in  the  State 
during  the  year  1S70  is  15.853,711). 

Of  cheese,  the  eoin^ties  pioduciiiu'  most  largely  were  Ashtabnb} 
5,758,000  ijonuds;  (icaiiiiJU  4,l)5t),733;  Portage,  3,823,829;  Logan, 
3,C03,.Sr5S.  In  1870  the  total  number  of  pounds  mauufacturod  iu  flie 
State  was  :;i,:j8!,0;;S;  number  of  factories  reported,  130. 

A  remarkable  ratio  of  increase  in  the  wheat  i)roductiou  iu  Au£^aitt 
County,  within  foiu'  ^v;lrs,  is  noK^d,  \b::  in  ISCO,  80,302  bushels;  1867, 
81,7.10  bushel.s:  18US,  J.l.\:i51  biiMiels;  ISGO,  200,799  bushels.  This 
county  has  in  ciiltiviuion  irauiially  abinu  twenty-two  thousand  acres  of 
corn,  witli  an  a^  cra^c  vichl  of  over  ol  bushels  per  acre. 

In  the  liistory  (»f  Ashhiiid  (\iiinry,  given  in  this  volume,  it  is  men- 
tioned th;it  ro!aii(»ii  iii  crojjs  io  practicetl  to  a  great  extent,  althon£^ 
there  are  instances  v.  here  sini^le  crops  of  corn  have  been  raised  ev^ 
year  on  the  s:iiiie  hiiid  lor  over  fori. v  years,  with  an  abundant  annoal 
yield.  The  ciop  oioiUs  in  b^^ill)  ;iiii()unted  to  000,000  bushels  on  sixteen 
thousand  acres,  er  nearly  10  bushels  per  acre.  Area  iu  com,  twenty 
tliousauil  a(?res,  ^  i-hlin'^'  7tM>.OlJ0  busliels.  Annual  production  of  bnttCT, 
000,000  i)onnd.s'. 

The  receii)ls  of  the  ieN]5:ictive  county  fairs  indicate  a  growing  inter- 
est on  the  part  not  only  uf  agriculturists,  but  of  the  non-farming  pnb- 
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c,  in  the  annnal  display  of  fonn  and  garden  products  and  labor-saving 
lecbanical  contrivances. 

The  premium  for  tlie  best  essay  on  the  history  and  description  of 
wine  was  awarded  by  a  committee  of  the  State  Board  of  Agriculture  to 
bhn  M.  Millikin.    In  this  practical  paper  Mr.  M.  says : 

Tho  magnitndo  of  the  moneyod  interests  involved  in  pork-raising  is  very  large. 

iliio  produces  an  annnal  average  of  2,000,000  hogs,  whoso  assessed  valne^  for  taxa- 

n   purposes,  will   average  about   $8,000,000   per  annum,  and  whose  aggregate 

--*"*»,  ^en  fattened  and  sold,  amounts  to  an  immense  sura,  varying  from  $30,000,000 

>.000,000  per  annum.    The  amount  of  money  invested  in  this* branch  of  husoandry, 

0  «f  «^ll  as  the  labor,  care,  and  expense  incident  to  breeding,  rearing,  and  fattening  so 
irge  a  number  of  animals,  make  it  a  matter  of  the  greatest  importance  that  farmers 
^ould  ascertain  and  use  the  very  best  breed  of  swine  obtainable  at  a  reasonable  cost. 

•  statement  of  facts  or  arguments  are  necessary  to  demonstrate  the  immense  sums  of 

1  y  which  our  farmers  annually  lose  by  breeding  ijx>m  stock  of  conceded  bad  qual- 
^,  This  loss  is  wholly  unnecessary.  Good  stock  for  breeding  purposes  is  always 
rithin  the  reach  of  breeders  who  have  either  ambition  or  pride,  or  of  those  who  con- 

i  alone  their  pecuniary  interests.. 

The  paper  of  Mr.  Klippart,  on  dairy  husbandry,  gives  at  length  the 
esults  of  a  personal  inspection  of  dairies  in  Europe.  It  is  replete  with 
Suable  statistics  and  experiments.  It  is  the  opinion  of  Mr.  JKlippart, 
I»at  if  Germans  find  dairy  farming  remunerative  with  land  at  $300  to 
0  per  acre,  and  cows  worth  $120  to  $160  per  head,  it  certainly  should 
»  equally  remunerative  in  Ohio,  where  both  land  and  cows  are  valued 
(t  less  than  one-half  tho  German  values,  the  products  of  the  dairy, 
heese  and  butter,  commanding  very  little  more  in  Germany  than  in 
)hio.  There  are  fully  10,000,000  acres  in  Ohio  admirably  adapted  to 
airy  puii)osos.  As  to  the  value  of  milk,  as  an  article  of  food,  the  in- 
pector  of  milk  at  Providence,  Ehode  Island,  is  quoted,  who  says  that 
hie  nutritive  value  of  milk,  as  compared  with  otlier  kinds  of  animal 
)ad,  is  not  generally  appreciated.  He  estimates  sirloin  steak,  (reckon- 
ig  loss  from  bone,)  at  35  cents  per  i)ound,  as  dear  as  milk  at  24  cents 
er  quart ;  round  steak,  at  20  cents,  as  dear  as  milk  at  14  cents ;  eggs 
t  30  cents  a  dozen,  as  dear  as  milk  at  20  cents  a  quart.  Laborers  who 
ay  17  cents  for  corned  beef  would  consider  themselves  hardly  able  to 
ay  10  per  quart  ibr  milk,  when,  in  fact,  they  could  as  well  afford  to  pay 
5  cents.  Iwclatively  speaking,  then,  milk  at  10  cents  or  even  12  cents 
quart,  is  the  cheapest  animal  food  that  can  be  used.''  Mr.  Klippart 
oncludes  his  essay  with  the  followiig  suggestions : 

It  appears  to  nio  that  tho  great  amount  of  capital  and  labor  invested  in  dairy  farm- 
ig  in  Ohio  would  fully  justify  dairymen  to  make  experiments  somewhat  after  the 
lethod  of  tlio  Germans,  aud  to  keep  a  precise  record  of  the  cost  and  result  of  every 
rperimont ;  and  especially  should  there  ho  experiments  with  the  grasses^,  to  ascertain 
*  possible  which  one,  if  any  one  grass,  yields  the  greatest  flow  of  the  richest  milk  ; 
nd  furthermore,  I  feel  fully  assured  that  it  would  **  pay  "  the  Dairymen's  Association 
>  employ  a  practical  technological  chemist  to  make  frequent  analyses  of  the  food — 
lilk,  butter,  and  cheese.  These  analyses  would  demonstrate  how  much  labor,  mate- 
ial,  and  cai)ital  are  misapplied,  and  how  much  greater  aud  better  the  result  will  be 
rheii  all  is  properly,  anil,  of  course,  economicaUy  applied. 

At  the  meeting  of  the  State  Horticultural  Society  the  vai'ious  sections 
f  the  State  were  fairly  represented.  In  bis  annual  address  the  presi- 
ent  of  the  society,  rcinarkiug  upon  the  condition  of  horticulture  in  the 
tate,  said : 

We  sometimes  feel  inclined  to  boast  of  our  wonderful  progress,  aud,  indeed,  many  of 
i  have  witnessed  great  changes  since  tho  early  settlement  of  the  country  in  our  boy- 
ood.  The  few  mis(irable  wild  fruits  have  given  place  to  the  luscious  products  of  our 
irdens  and  orchards ;  tho  acerb  £ro6t  grapes,  that  were  then  eagerly  soaght  for^  are 
jvsr  negh'cted  for  the  purple  clusters  of  our  trcllisses  and  arbors ;  the  plain  diet  of  hog 
id  humiiiy  is  now  varied  by  a  more  extended  assortment  of  vegetables.  There  was 
variety  ci'  opinions  concerning  the  cropping  of  vineyanjs  with  clover,  the  prevailing 
pinion  being  that  the  benefit  &rived  from  such  cropping  consisted  in  the  shading  m 
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tlio  groiiiul  <lnriiig  tho  liottest  season.  It  was  recommended  that  the  clover  be  cot 
wlien  its  ^^rowtli  is  in.itiirc,  and  then  bo  left  as  a  mulch  npon  tho  ground,  between  die 
rows  of  vines. 

Mr.  Bateliaui  stated  tbat  "in  his  vineyard,  on  a  sandy  slope,  a  doan' 
or  more  bearing;  vines  grow  near  a  very  large  cucumber  (magnolia)  tne, 
where  tl^e  entire  moisture,  in  time  of  clrouglit,  seems  to  bo  sacked  oat 
of  the  soil  by  the  ix)ots  of  the  tree ;  but  these  vines  each  year  ripen 
earlier  and  produce  better  fruit  than  any  others  in  tho  vineyard  of  sev- 
eral acres."  '  ^ 

Mr.  G.  W.  Turner  presented  a  new  seedling  of  the  Catawba,  tliefiroit 
a  ti-ille  smaller  than  the  parent,  and  seeming  to  ripen  a  little  eariier, 
with  less  inilp  and  acidity. 

Mr.  Bateham  thought  the  neglect  of  pruning  peach  trees  was  aoom* 
mon  cause  of  defective  crops,  especially  when  the  trees  aro  old  or  from 
any  cause  unthrifty,  as  there  must  be  young  wood  and  healthy  foliage 
for  the  production  of  good  peaches.  As  a  remedy  for  the  "peach: 
borer''  lie  recommends  the  following  recipe: 

I  take  a  five-pound  can  of  carbolic  Roap,  called  '^  carbolic  plant-protector/'  (caitiBg 
two  dollars,)  dissolve  it  in  ton  or  twelve  gaUons  of  hot  water  by  Rtlrringor  lettiiig 
Htand  over  night,  thou  add  twenty  pallous  of  cold  water^  and  apply  this  liqaid,  viflia 
paint-brush,  to  ttio.  1)aso  of  oach  trvOf  for  eij^ht  or  ten  inches  in  iioigbt^  fijrst  dflKing 
away  any  weeds  or  loose  dirt  with  .a  hoe,  and  taking  i)ainsto  havo  the  liquor  enter  tke 
ercviccs  of  the  bnik  whoro  tho  insect  dei)osits  her  ctrgH.  An  active  man  or  lad  viQp 
over,  in  this  way,  five  huntlred  trees  in  a  day.  If  the  orchard  in  in  clean  condition  ttt 
above  quantity  of  liquid  will  serve  for  ouo  thousand  trees,  fw>  that  tho  expense  is  noC 
over  half  a  cent  i)er  tree. 

The  middle  of  July  is  suggested  as  the  best  time  for  applying  the 
remedy  in  that  latitude — northern  Ohio. 

A  resolution  of  practical  value  was  adopted  by  tho  society,  looking 
toward  the  appointment  of  one  or  moi'c  of  the  members  of  the  execatire 
committee  to  visit  difll'eront  sections  of  the  State  during  the  frnitseasoik 
to  attend  meetings  and  exhibitions  of  local  horticultural  societies  and 
to  encourage  the  formation  of  such  societies  where  none  exist,  to  take 
notes  of  new  or  rare  fruits  and  vegetables,  investigate  diseases  and  in- 
sects alfecting  fruit,  and  to  collect  items  of  interest  to  the  State  ROcie^« 

The  number  of  lUTes  of  orchards  in  the  State  in  1860  was  JU6,83Uj 
bushels  of  apples  produced,  ir>,518,ri8r>;  peaches,  1,444,523;  p^psj 
147,022.  Number  of  acres  of  graiy^s,  10,477.  The  prodnet  of  grsQtf, 
(only  one-fourth  of  a  crop,)  was  ;>,7O4,S0n  pounds.  The  gra jie  crop  of 
1S70  is  claimed  by  the  secretary  of  the  society  to  have  been  tenfold 
that  amount.  ILstimating  apples  at  40 cents  per  luishel,  the  tottil  v»hw 
is  80,207,171 ;  peaches  and  pears,  at  §1  per  bushel,  Sl,ri91,54r»:  grapes, 
at  0  cents  per  pound,  8228,004— making  a  total  of  88j028,0i;?.  Adding 
an  estimate  for  strawbenies,  raspberries,  blackbenues,  and  eheiri»! 
'^av  81,071,987,  (claimed  to  b(»  a  low  estimate,)  the  fmit  prodnction  ftr 
SOO  would  show  a  cash  value  of  810,000,000. 

The  seventh  volujiie  of  the  Transactions  of  the  Pennsylvania  State 
agricultural  Society  contains  a  report  of  Ihe  agineultural  college  and 
y])eiiniental  farms;  articles  on  the  changes  ])roduced  in  plants  hycnl- 
v'ation,  the  progress  of  agriculture,  the  country  roads  and  road  laws; 
-several  bearing  ui>()u  th(?  luactical  asp(M'ts  of  natuml  history  in  flsh 
ailtuns  bee-culture,  &c. j  and  i)a])ers  upon  pomologieal  and  horticol- 
unil  subjects,  inchuUng  the  re<?ords  of  seven  years,  from  18C4  to  187^ 

Hon.  AVilliam  Tarry,  of  New  .Jersey,  in  an  addivss  before  thePenn 
^ylvania  rruit-C Growers'  Soi'iety,  expr<»sses  tlu^  opinion  that  only  « 
'/»vv  I'o^  v'^T'-eti'^^  of  tho  «tinwbciMT  are  re(iuired  for  profltablo  onltnre 
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iu  auy  given  locality.  He  would  have  only  enough  to  afford  a  uniform 
succession  from  the  earliest  to  the  latest  ripening.  Some  varieties  sue- 
ye^      remarkably  in  certain  localities  and  with  particular  treatment, 

lue  in  other  places  they  would  prove  a  failure.    He  has  tested  more 

:jiau  one  hundred  varieties,  and  come  to  the  conclusion  that  it  cannot 

!>e  known  whether  a  variety  will  succeed  in  a  new  locality  till  a  trial 

;  been  made  with  it,  and  that  no  one  variety  is  adapted  to  all  soils 

id  localities.  He  attributes  the  conflicting  statements  sometimes 
[le  about  the  productiveness  of  strawberries  to  the  difiereuce  of  soil 
L  climate,  and  the  treatment  they  receive.  No  variety  within  his 
Knowledge  has  been  more  profitable  to  growers  generally  than  Wilson's 
Albany.  Ho  has  grown  over  200  bushels  per  acre,  which  were  sold  at 
to  cents  per  quart,  amounting  to  more  than  8G00.  The  Green  Prolific, 
Agriculturist,  and  No.  30,  are  varieties  which  he  has  found  to  be  very 
valuable.  They  are  strong,  vigorous  growers,  hardy,  and  productive. 
r      last  two  are  the  largest  strawberries  grown,  and,  from  their  great 

e  and  attractive  appearance,  bring  the  highest  price.  In  1870  tiioy 
urought  $1  per  quart,  notwithstanchng  other  good  strawbenies  were 
plentiful  an<J  cheap.  In  cultivating  strawberries  or  any  other  fruit  for 
profit,  he  prefers  to  select  those  which  will  sell  most  readily  and  at  the 
highest  price,  even  if  they  are  not  in  some  respects  so  good  as  other 
sorts.  He  prefers  to  plant  strawberries  early  in  the  spring,  as  soon  as 
the  ground  is  dry  enough  to  be  worked,  plowing  furrows  previously  two 
and  a  half  feet  apart,  and  putting  into  them  a  preparation  of  equal  parts 
of  marl,  ashes,  and  ground  bone.  These  substances  must  be  thoroughly 
incorporated  together  in  the  furrow,  and  allowed  to  remain  for  ten  to 
fourteen  days,  until  the  heat  generated  has  softened  the  bone  so  that  it 
will  crumble  like  chalk  when  rubbed  between  the  thumb  and  fingers. 
A.  mixture  formed  of  one  ton  of  each  of  these  substances  is  sufiiciont 
for  five  acres.  The  strawberries  set  in  it  grow  vigorously,  sending  up 
%  luxuriant  growth  of  dark-green  foliage.  Late  in  the  fall  he  mulches 
flie  plants  with  stable-manure  spread  evenly  over  them,  enriching  the 
soil  and  preventing  them  from  being  thrown  out  of  the  ground  by  frost, 
uid  also  keeping  clean  the  growing  iruit.  The  premium  crop  last  year 
in  Burlington,  New  Jersey,  was  at  the  rate  of  203  bushels  per  acre,  and 
yidtted  o\'er  $1,000  profit.  The  general  average  among  growers  in  that 
State  was  only  about  one-third  this  amount  of  profit  per  acre. 

Mr.  Parry  has  not  succeeded  in  open  field  culture  of  auy  of  the  foreign 
varieties  oi'  tlio  raspberry  in  New  Jersey.  The  climate  is  too  diy  for 
them  in  summer.  lie  deems  the  Philadelphia  the  best  variety ;  a  hardy, 
productive,  pale  red  raspberry,  adapted  to  all  sections  of  the  country. 
Its  faults  arc  a  want  of  firmness  and  of  bright  red-color.  A  variety 
called  the  llerstinc  has  lately  been  originated,  which  is  said  by  the 
Pennsylvania  Horticultural  Society  to  have  all  the  good  qualities  of  the 
Philadelphia,  with  the  addition  of  large  size,  firmness  of  texture,  and 
bright-red  color. 

In  cultivating  the  raspbeny,  he  prepares  the  ground  as  for  corn  or 
l)otatoes,  makes  rows  six  feet  apart,  and  sets  the  plants  three  feet  distant 
in  the  rows,  which  requires  !i,500  to  an  acre.  The  tops  shoiUd  be  cut  ott* 
within  a  few  inches  of  the  ground  when  the  i)lants  are  set,  that  the  roots 
may  become  well  established  before  being  required  to  supply  nourish- 
ment for  the  other  parts  of  the  plant.  The  raspberry  is  liable  to  many 
accidents  which  injure  the  crop — as  too  high  or  low  a  temperature,  or  an 
excess  of  wet  or  dry  weather.  The  yearly  market-price  is  usually  more 
Variable  than  other  kinds  of  fiodt,  so  that  a  series  of  years  must  be  taken 
to  anive  at  an  estimate  of  .the  annual  profit  of  the  culture.    He  finds 
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from  a  review  of  tlie  quantity  of  all  the  different  kinds  sold,  good  ud 
bady  during  the  last  ten  years,  that  the  average  price  is  23  cents  per 
quart,  which  makes  a  net  profit  of  about  $284  per  acre,  2,000  qiufts 
being  the  average  product.  The  expenses  were  $176 :  cultivation,  ISt: 
manure  and  use  of  boxes,  $30;  picking,  $60 ;  commissions,  (10i)er  oat^j 
$16 ;  interest  on  value  of  land,  $10. 

After  cultivating  and  testing  twenty-six  popular  varieties  of  I 
berries,  besides  a  large   number  which  were   no    better   than 
parent  stock,  he  has  been  able  to  retain  only  four,  which  he  p 
as  valuable  for  a  field  crop:  Wilson's  Early,  Dorchester,  TSit^ 
and  New  Koehelle.    Their  value  ranks  in  the  order  given.    "^ 
Early  is  the  largest  blackberry  in   cultivation,  rii>en8  early,  ci 
following  the  raspberry,  and  therefore  commands  a  high  pnce.   : 
yeais  ago  he  sold  the  principal  part  of  his  crop  on  ten  acres  fin 
cents  per  quart  wholesale.    A  fruit-grower  in  West  New  Jersey  ^ 
had  seventy-five  acres  in  cultivation,  sold  the  fruit  last  year  for  $2l 
realizing  a  net  profit  of  $14,000.    The  Dorchester  variety  is  eadr. ; 
often  gi'own  in  old  apple-orchards  with  great  success.    A  coltiva' 
Burlington,  New  Jersey,  in  1864,  planted  two  and  a  half  «ci     w 
variety  in  a  peach-orchard,  which  was  on  light,  sandy  land.    In  j 
the  plants  produced  about  enough  fruit  to  pay  for  tillage,  but  do 
the  next  three  years  they  yielded  a  net  profit  of  $3,670.    The  Elittafa    » 
is  perfectly  hardy,  large,  luscious,  very  productive,  and  profitablei    . 
New  llochello  has  been  longer  in  cultivation  than  the  oUiers,  but  is 
superseded  by  them.    Uc  considers  blackberries  among  the  most  p 
ble  crops,  on  account  of  their  easy  culture,  hardiness,  productiv 
and  the  high  price  for  which  they  sell.    Tliey  are  not  particular      q 
soil  or  location,  and,  with  an  occasional  dressing  of  manure. 
\vill  continue    to  yiehl  good  crops  for  many  years.     On  land 
able  for  corn  they  will  average  seventy  bushels  per  acre.     The       i 
is  prepared  for  cultivation  as  for  corn,  and  markeil  with  furrows  ei,    i 
feet  apart,  the  plants  being  set  four  feet  distant  in  the  rows.   Mi 
spread  along  in  the  rows  before  setting  tlicm  is  very  favorable  to     ar 
growth.    The  average  yield  for  the  past  ten  years  has  been  2,000 1      B 
per  acre,  which  have  sold  for  15.G  cents  i^er  quart,  making  $312 
per  acre,  and  leaving,  after  deducting  expenses,  a  net  profit  of  $ 

Mr.  Parry  regards  tlie  cultivation  of  the  cranoerry  as  one  of  t     i 
profitable  departments  of  fruit  culture.    The  climate  and  soil  oi  j 
lington  and  Ocean  Counties,  New  Jersey,  ?je  adapted  to  it«  highc     iw 
velopment.    These  counties  produce  the  greater  part  of  the  crani     itf 
raised  in  the  State.    The  most  productive  cranberry  region  is  nm 
with  white  sand,  much  of  it  being  pure  silex.    The  soS  is  light,  wiwrn 
thin  coathig  of  vegetable  mold  covering  the  surface.    Low,  mazabj 
lands  and  old  ponds,  which  can  be  drained  and  flooded  again  at  pleas- 
ure, will  often  yield  annually  8-00  to  $300  worth  per  acre.    A  ftuit- 
grower  in  Burlington  County  recently  cleared  twenty  acres  of  mcHrt 
laud,  which  before  clearing,  five  years  ago,  was  not  worth  more  tluuilS 
per  acre,  and  planted  it  with  cranberries.    From  two  acres  in  full  tear- 
ing and  eighteen  acres  two  years  old,  he  realized,  last  year,  (1870,)  a  net 
profit  of  »^;{,200.    A  farmer  in  the  same  neighborhood  has  two  bundled 
acres  under  cultivation,  about  ouo-third  of  which  is  in  fidl  bearing,  and 
yielded  last  year  o,300  bushels,  worth  over  813,000-    Six  acres  averaged' 
100  bushels  per  acre,  and  sold  for  81  per  bushel.    Another  had  twenlj- 
four  acres  hi  bearing,  six  xnid  a  half  in  the  tenth  year  and  sevcDteen 
and  a  half  in  the  first  year  of  good  fruiting,  which  yielded  2,6^  ta* 
els,  and  sold  for  S9,422.    After  deducting  82,223  for. expense  of  jwong 
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d  marketing,  there  remained  a  net  profit  of  $7,200.    The  six  and  a 

f  acres  in  prime  bearing  yielded  more  than  the  seventeen  and  a  half 

1        commencing.    The  Forge  Company  in  Ocean  County  cultivated 

i^at  one  hundred  acres,  fifty  of  which,  being  in  bearing  last  season, 

yielded  3,400  bushels,  and  sold  for  $13,600.    Three-eighths  of  this  tract 

bave  been  sold  for  $1,000  per  acre.    The  number  of  barrels  raised  in 

lington  and  Ocean  Counties  last  year  was  38,300,  being  about  6,300 

m     >  than  in  1869.    The  amount  raised  in  the  State  was  50,000  bushels, 

K)nt  the  same  as  in  1869,  the  want  of  increase  being  occasioned  by  the 
m. 

'.  Parry  claims  that  few  crops  give  so  large  and  quick  retui'us  for  the 
capital  and  labor  required  to  grow  them  as  the  peach.  A  locality  is 
rarely  found  which  combines  all  the  conditions  necessary  for  its  growth. 
They  must,  therefore,  be  supplied  by  the  cultivator  so  far  as  they  can 
be.  A  new  peach  orchard  will  not  succeed  well  on  the  site  of  an  old 
one.  If  the  soil  selected  for  an  orchard  is  hard,  it  must  be  loosened  with 
a  subsoil  plow;  if  saturated  with  water,  it  must  be  underdrained ;  if 
thin  and  poor,  it  must  bo  enriched  with  proper  fertilizing  materials. 
Idme,  ashes,  and  bone-dust  are  excellent.  He  sets  his  trees  eighteen 
feet  apart  each  way,  in  straight  rows,  at  right  angles  to  one  another. 
I>eep  planting  should  be  avoided.  The  trees  should  bo  set  no  deeper 
tiiian  they  grew  in  the  nursery,  and  the  earth  heaped  uj)  in  a  circle  around 
fhem  a  few  inches  above  the  surrounding  surface,  with  the  top  a  little 
didiing,  which  will  retain  the  rain,  and  allow  the  roots  the  full  benefit 
of  the  surface-soil  without  being  dried  up.  After  the  trees  are  planted, 
he  cuts  off  the  tops  at  a  uniform  height  of  three  feet,  and  the  branches 
within  an  inch  of  the  body.  They  will  then  put  forth  young  shoots,  which 
will  form  low  heads  and  protect  the  bodies  from  the  scorching  sun.  The 
trees  will  also  be  less  affected  by  high  winds,  and  be  more  convenient 
for  gathering  the  fruit.  The  ground  may  be  planted  with  com,  potatoes, 
or  vegetables  for  a  year  or  two,  till  the  trees  come  into  bearing,  after 
which  it  should  be  sliallowly  plowed  several  times  a  year  with  one  horse, 
to  keep  the  surface  mellow  and  free  from  weeds  and  grass.  A  fruit- 
(jrower  near  Delav/aro  City  cleared,  last  year,  over  $10,000  from  one 

mdred  and  forty  acres.  Another  in  Middlctowu,  Delaware,  had  four 
uundred  acres  in  "peaches  last  year,  and  was  offered  830,000  for  the  crop 
before  picking,  which  he  refused,  lie  picked  and  marketed  them  him- 
self, and  cleared  $38,000.  The  "Peach  Blossom  farm''  in  Kent  County, 
Maryland,  (containing  six  hundred  acres,  and  having  fourhimdred  acres 
cultivated  with  peach-trees  just  coming  into  bearing,  was  sold  in  the 
winter  a  few  years  ago  for  $31,500.  The  same  year  the  purchaser  sold 
peaches  enough  from  it  to  amount  to  $5L-,000. 

The  business  done  on  the  Delaware  liailroad  and  its  branches,  in 
carrying  i)eaclies,  is  immense.  The  ireight  on  peaches  sent  over  these 
road^  to  New  York  last  ycat"  is  reported  to  have  amounted  to  $264,000. 
According  to  the  official  report,  the  total  number  of  baskets  of  peaches 
taken  from  each  station  of  the  Delaware  Eailroad  and  its  branches  was 
1,410,071>,  and  about  one-fourth  as  many  more  were  sent  by  water.  Of 
this  number  the  State  of  Maryland  furnished  about  300,000.  This  crop 
was  not  quite  so  large  as  thar  of  the  preceding  year,  but  the  fniit  was 
better  grown,  and  the  net  profit  about  50  per  cent,  more  .per  basket, 
riie  average  net  price  received  per  basket  was  70  to  75  cents,  and  the 
net  return  lor  the  crop  shipped  to  market  amoimted  to  $1,125,000. 
Besides  those  marketed,  large  quantities  were  used  at  home  for  canning. 
Peach-gi'owing  is  rapidly  increasing  in  Maryland.  In  1869  there  were 
shipped  over  the  Maryland  Railroad  two  hundred  and  twenty-four  car- 
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loads  ot  peaches,  aud  in  1870  two  liuudred  and  sixty-five,  making 
increase  of  18  per  ceut.,  although  the  latter  year  was  less  irnitfial  tkiD 
the  i)recediug.  Mr.  PaiTy  has  grown  more  than  seventy  vaiietiefl  d 
the  peach,  many  of  which  he  found  to  be  of  little  value.  He  recomn^ndi 
the  following,  from  which  a  selection  can  bo  made  affordiug^a  snooeoioi 

TrofliSi 
Wsm 

I«fe5 

Rareripe,  Crawford's  Late,  Beer's  Smock,  Late  Heath  Cling,  and  Sdwaf. 

Mr.  E.  Sattothwait,  of  Jenkintown,  Ponns^'lvania,  in  an  essayapon 
pear  culture,  says  he  has  made  the  cultivation  of  the  pear  a  speciaRyi 
and  found  that  he  can  attain  the  best  results  only  by  high  caltar&  Hd 
gives  his  trees  a  liberal  manuring  annually  with  stable  or  bam-yaid 
manure,  aud  cultivates  by  plowing  llie  ground  alternately  to  and  nom 
them.  His  trees,  though  young,  generally  produce  abundant  cropi| 
and  the  older  they  become  the  better  they  succeed  under  this  treatment 
Uo  has  never  seen  a  poar-orchard  in  grass  that  was  either  thrifty  or 
productive.  If  pear-orchards  are  seeded  down  with  clover,  other  gtaaaeB 
will  supplant  it  in  two  or  three  years,  and  the  ground  will  have  to  be 
plowed.  Mulching  is  generally  found  to  be  too  expensive.  He  culfr 
vates  the  spaces  between  the  rows  of  his  trees  with  gooseberries,  cur- 
rants, raspberries,  rhubarb,  and  vegetables.  His  crops  do  well,  and  do 
not  appear  to  injure  the  crop  of  pears,  nor  do  the  pear- trees  seem  to 
injure  the  crops  gTOwing  near  them,  as  do  apple,  cherry,  and  otherfroil' 
trees.  His  trees  receive  no  jnanuring  or  labor  in  cultivating  them,  ex- 
cept what  is  bestowed  on  the  other  crops;  therefore  the  i)ear  crop  is 
almost  a  clear  gain.  lie  considers  a  northern  exposure  for  a  peaD 
orchard  as  objectionable,  and  strongly  recommends  protection  fion 
winter  winds  by  hedges  or  other  defenses.  The  Bartlctt,  Seekel,  Law- 
rence, Duchesse  d'Angouleme,  and  Beiuic  d-Anjou  cover  the  gieatfli 
l)artof  the  pear  season,  succeed  well  in  most  situations,  are  of  indiflpi^ 
able  excellence,  and  are  indispensable  in  every  collection.  The  BarSett 
stands  at  the  head  of  the  list  in  its  season,  being  iirst-rato  in  evwy 
respect. 

Dr.  EUwood  Harvey,  oi"  Chester,  in  a  paper  on  horses,  urges  the 
importance  of  farmers  giving  more  attention  to  selecting  the  bcsthoEaei 
for  breeding,  and  comi)laius  that,  in  choosing  a  stallion,  they  gcnexallf 
select  from  two  or  three  that  come  within  their  personal  knowledgeyfte 
dificrence  of  one  or  two  miles  in  the  distance  to  their  stiitions  oftfiD 
determining  their  choice  of  the  horse  from  which  to  breed.  He  gives  a 
history  of  the  improvement  of  English  horses,  and  alludes  to  the  pecn- 
liarities  communicated  by  noted  strains  of  blood.  Of  the  famous^' 
cheron,  he  says  that  it  originated  from  a  cross  of  the  Audalusiau  hone 
of  Spain  with  the  ISorman  horse  of  the  south  of  Fnmce.  The  original 
iS'orman  hors(»,  as  found  in  IVance,  was  large  and  somewhat  slow  and 
heavy  in  action.  When  the  Spanish  occupied  the  NetherlandSythflf 
desired  for  draught  a  horst^  as  large  and  strong  as  the  NormaUy  batoi 
more  spirit  Jind  activity.  By  crossing  llieir  own  active  Andalasiaawifli 
the  heavy  Xorman,  they  obtained  the  distinguished  Percheron,  wlikh 
possesses  the  ((ualitics  sought.  It  is  called  Tercheron  from  PerchCia 
province  in  Prance  Avherc  ifc  vras  largelj"  bred.  He  credits  the  flrtt 
importation' of  rercherons  to  Mr.  Edward  Harris,  of  New  Jer8^,ia 
18i0.  Both  the  Percherons  and  the  thoroughbreds  must  be  bred  in  tie 
ancestial  liiie  to  obtain  the  best  results.  When  crossed  with  naine 
mares,  they  usually  deteriorate,  and  finally  lose  their  original  and  deaiiap 
blc  qualities.   When  Canada  was  lirst  settled  by  the  French,  they  broa^t 
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>ver  the  Percheron,  and  the  Gannck,  which  has  so  great  endurance^  is 
Percheron  dwarfed  by  scanty  fare  and  the  rigor  of  the  Canadian 
imate. 

T     "e  is  a  crude  notion  prevailing  that  hardships  make  young  stock 

ly.    A  colt  that  is  weaned  in  the  fall,  asis  commonly  the  case^  should 

f^  be  allowed  to  become  poor  in  its  first  winter.    It  is  true  tiiat  it  will 

I  improve  so  rapidly  in  spring  that  its  wretched  condition  during 

int^  will  seem  really  to  have  been  an  advantage  to  it,  but  this  is 

''e  mistake.    If  the  same  conditions  were  imposed  during  the  whole 

nod  of  growth,  the  effect  would  be  very  perceptible.    Although  the 

I      r  may  in  some  degree  remove  the  effect  of  winter,  no  animal  so 

I  ever  becomes  what  it  might  have  been  in  size,  symmetry  of  form, 

L  usefulness,  by  generous  treatment.    Dr.  Harvey  believes  that  tiiere 

m  profit  in  breeding  nice  carriage  and  draught  horses.    As  a  general 

role,  it  co3ts  no  more  to  raise  a  good  colt  than  a  poor  one,  wUle  the 

Gn*mer  will  bring  two  or  three  times  as  much  as  the  latter. 

Mr.  Seth  Hoagland,  of  Mercer,  in  an  article  on  bee-keeping,  expresses 
the  opinion .  that  three-fourths  of  the  bee-keepers  allow  their  hives  te 
remain  through  the  winter  on  the  stands  where  they  stood  during  sum- 
mer.   The  result  of  this  treatment  is  that  frequently  many  of  the 
colonies  perish,  and  those  which  survive  are  often  so  weakened  that 
&ey  are  unable  to  lay  up  honey  till  the  most  favorable  part  of  the  season 
has  passed.    Besides  these  bad  effects,  4he  quantity  of  honey  consumed 
1^  the  bees  during  winter  is  much  greater  than  it  woidd  be  if  proper 
e  were  taken  of  them.    A  uniform  temperature  sufilciently  cold  to 
them  in  a  semi-dormant  state  throughout  the  winter  is  necessary. 
I      thermometer  should  not /all  below  32^,  and  never  exceed  40^.    This 
lormity  may  be  attained  by  protecting  the  hives  on  their  summer 
ids,  or  by  removing  them  to  rooms  properly  prepared  for  the  purpose, 
xis  apiary  consists  of  one  hundred  colonies,  which  he  winters  from  the 
of  December  to  the  last  of  March,  in  a  building  sixteen  by  twenty- 
feet,  well  ventilated  but  perfectly  dark,  and  having  double  widls 
1  d>round,  floor  and  ceiling,  with  a  space  of  fifteen  inches  between  the 
dls  filled  with  sawdust.    Whatever  the  room  used,  the  foregoing  con- 
tions  of  temperature,  darkness,  and  ventilation  must  be  observed, 
vv  itii  this  care,  a  hive  will  consume  only  seven  to  ten  pounds  of  honey 
Inring  the  winter;  while,  if  left  unprotected  on  its  summer  stand,  it 
irill  require  twenty-five  to  thirty-five  pounds.    A  saving,  therefore,  of 
least  twenty  pounds  of  honey  is  made  on  each  hive,  which,  at  25  cents 
*  pound,  on  an  apiary  of  one  hundred  hives,  would  amount  to  $500 
in  one  season,  a  sum  sidQScient  to  erect  a  suitable  building.    If  sufficient 
natural  pasturage  is  not  found  for  the  bees,  it  must  be  supplied.    White 
dover,  buckwheat,  the  linden-tree,  golden-rod,  and  aster  furnish  good 
BwhL    White  clover  and  the  linden-tree  yield  the  best  honey.    AMke 
dover  is  sown  extensively  for  this  purpose,  and  not  only  supplies  honey 
for  the  bees,  but  hay  and  forage/or  farm-stock.    It  produces  a  great 
abundance  of  honey  of  fine  quality,  yields  two  crops  of  hay  a  year,  and 
continues  to  bloom  tUl  the  irost  comes.    The  Italian  bee  is  said  to  prefer 
it  to  white  clover. 

Mr.  J.  T.  Eothrock,  professor  of  botany  in  the  Agricultural  College  of 

Pennsylvania,  says  that  it  was  long  ago  noticed  that  wheat  from  France, 

Beh'en  cultivated  in  Canada,  needed  to  be  acclimated  before  it  would 

rteld  a  good  crop.    Climate  ^o  has  an  important  influence  on  the 

oportion  of  gluten  and  starch  found  in  wheat    That  grown  in  a 

m  climate  has  more  gluten  in  proportion  to  the  starch  tlum  that  in 

cold  climate.    This  gluten  contains  a  large  quantity  of  nitrogen,  which 

26  a 
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serves  to  build  up  the  muscular  portion  of  tlio  system.  Starch  con- 
tains a  large  quantity  of  carbon,  Avliich,  with  oxygeiij  is  a  generator  of 
beat,  and  is  especially  needed  by  man  in  a  cold  climate.  If  a  kenudof 
wheat  is  divided  by  cutting  it  crosswise,  the  outer  coat  will  be  fonndto 
bo  composed  of  the  cellular  tissue  or  bran;  the  next  is  the  gluten,  and 
the  central  portion  the  starch,  which  constitutes  a  large  part  of  tiiB 
kernel.  In  grinding,  a  large  portion  of  the  important  dement  of  glntes 
is  ollen  lost  with  the  bran.  Experiments  prove  that,  in  making  a  band 
of  flour,  there  should  bo  lost  only  about  10  pounds  of  innutritions  mat- 
ter, but,  by  the  common  process  of  grinding,  the  usual  waste  is  60  to  70 
pounds,  making  at  least  lifty  pounds  of  gluten  to  be  cast  away  to  inferior 
animals,  which  might  as  well  have  been  supplied  by  cereals  of  less  Take 
to  man.  Wheat  contains  the  largest  amount  of  gluten  iu  proportion  to 
the  starch  when  ripe.  In  an  experiment  made  with  Narbonne  wheats  it 
was  found  that,  when  ciit  eighteen  days  before  being  rii)e,  it  contained 
only  6  per  cent  of  gluten,  but  12  per  cent,  when  cut  fully  ripe.  SnoB 
gluten  is  not  so  white  as  starch,  it  will  follow  that  wheat  cat  a  litye 
before  it  is  dead-ripe  will  make  whiter  flour  than  when  cntatabte 
period,  but  it  will  be  less  nutiitious  and  less  in  quantity. 

KnODE  ISIjAND. 

The  Ehode  Island  Society  for  the  Encouragement  of  Domestic  Indnatay 
was  incorporated  in  1820,  andftiow  contains  1,25G  life-memberSi  Hie 
officers  for  the  present  year  are  William  Sprague,  president,  and  Joaqoh 
S.  Pitman,  secretary  and  treasurer.  The  permanently  invested  fiun 
amount  to  $17,G00.  The  labors  of  this  society  have  been  devoted  to 
various  branches  of  domestic  industry,  as  manufactnres,  the  mediaido 
arts,  and  the  flne  arts,  as  well  as  agriculture  and  horticnltareL  lb, 
Eoyal  G.  Taft,  of  the  committee  on  manufactures,  has  made  aooiB 
interesting  investigations  in  reply  to  a  letter  of  inquiry  firom  Horaee 
Caprou,  late  Commissioner  of  Agricidturc,  on  the  origin  of  the  woolen 
manufacture  in  this  country.  Mr.  Taft  says  it  appears  that  t^  6at 
woolen  factory  in  the  United  States  was  erected  in  Ipswich,  Maaaachs* 
setts,  by  Dr.  John  Manning,  to  whom  the  town  granted  the  land  flip  Ae 
building-site  in  1792.  The  building  was  105  feet  long  and  33  wida  For 
a  few  years  broadcloths,  flannels,  and  blankets  were  made,  bnty  fla 
manufacture  not  proving  profitable,  cotton  was  substituted.  The  ftnt 
incorporated  woolen  factory  in  the  United  States  was  erected  on  Faxker 
Eiver,  in  Newbury,  in  1794,  in  that  part  of  the  town  called  ByfieM 
Parish.  The  goods  manufactured  were  flannels  and  broaddotfas.  13ie 
first  carding-machine  was  built  at  Pittsfidd,  Massachusetts,  in  1801,  \ff 
Arthur  Scholfield,  an  Englishman,  who  came  to  this  countiv  in  179 
with  Mr.  Samuel  Slater,  the  father  of  cotton  manufacture  in  the  Umted 
States.  lSh\  Scholfield  also  manufactured  at  Pitt^fleld  the  first  broad- 
cloth made  in  this  country,  in  1801.  The  cloth  was  gray-mixed.  In  1808 
he  manufactured  thirteen  yards  of  black  broadcToth,  which  was  pn- 
sented  to  James  Madison,  and  &om  which  his  inaugural  suit  was  made- 
President  Madison,  therefore,  was  tlio  ih-st  President  who  was  inanfO: 
rated  in  American  broadcloth. 

In  November,  1870,  this  society  proposed  to  persons  pruning  their 
grape-A'ines  the  novel  plan  of  sending  the  surplus  wood  of  early-ripen- 
ing varieties  to  the  secretary.  Dr.  AVilliam  F.  Ohauuiug,  who  ofbwi 
to  distribute  the  cuttings  free  of  charge  to  all  applicants.  The  under 
taking  x)roved  successful.  About  seyeu  thousand  caucs  and  cattince 
of  forty-two  recognized  varieties  and  three  wild  varieties  were  cai^fiiUf 
labeled  and  distributed  to  several  hundred  applicants.    All  Hie  beet 
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rarieties  of  early  hardy  grapes  Tvcre  included  in  the  distribution,  as 
jrell  as  some  of  inferior  quality.  The  Isabella  and  Catawba  were  ex- 
jludcd  on  account  of  lateness  in  ripening,  and  also  the  Hartfonl  Prolific, 
ya  account  of  inferiority  in  habit  to  others  equally  early.  An  effort 
iras  made  to  confine  the  distribution,  as  far  as  possible,  to  vfceties 
ripening  not  later  than  the  Concord,  as  the  first  condition  of  successful 
grape  culture  in  this  State.  Verbal  instructions  were  frequently  given 
OS  to  the  best  method  of  striking  cuttings  and  of  cleft-grafting  pieces 
d  few  inches  long  on  wild  or  other  hardy  grjipe-roots.  The  wood  thus 
iistributed  contained  at  least  35,000  buds.  Quantities  of  valuable  pro- 
ductive material  as  great  as  that  above  named  are  wasted  in  every 
neighborhoood  where  vines  are  cultivated.  The  secretaiy  says  it  is 
Bat^&ctory  to  state  that  the  free  distribution  of  grape- woo<l  has  had 
the  effect,  in  this  neighborhood,  of  stimulating  instead  of  diminishing 
the  sale  of  grai)e-vines,  the  professional  cultivator  thus  receiving  equal 
benefit  from  the  increased  interest  in  grape  culture.  The  recognized 
varieties  distributed  were  the  following :  Ripening  in  August — Dracut 
Amber,  Forthem  Muscadine,  iN^os.  1  and  2,  Early  Amber,  Perkins ; 
ripening  from  September  1  to  10 — ^Eogers's  Hybrids,  Nos.  3  and  41, 
Eumelan,  Brant,  Hartford  Prolific,  Adirondac,  Crevelling,  Saint  Cath- 
erine, Israella,  Walter,  Martha;  ripening  from  Septeml^r  10  to  20U- 
Allen's  Hybrid,  jNIerritt,  Delaware,  Cleveland,  Autuchon,  Cornucopia, 
Oanada,  Sweet  Water,  (two  varieties,)  Iftdeleine,  lona,  Rebecca,  Eogers's 
Hybrids,  Nos.  9,  5,  33,  22,  (Salem,)  43, 19, 4,  Clinton,  Concord ;  ripening 
Ive  days  later  than  the  Concord — ^Diana,  Rogers's  Hybrids,  Nos.  1  and 
30 ;  ripening  ten  to  twenty  days  later  than  the  Concord — Ives's  Seedling, 
Union  Village,  Diana,  Black  Hamburg,  Catawba^ 

The  society  has  directed  its  attention  to  entomology,  and  especially  to 
the  study  of  insects  injurious  to  vegetation.  The  secretary  says  he'has 
Kiginated  a  simple  method  of  preserving  insects  from  destruction  by 
parasitic  enemies,  by  the  use  of  carbolate  of  lime,  strewed  in  the  cases. 
insects  in  the  cabinet  of  the  society,  treated  with  this  substance,  have 
remained  now  about  two  years  entirely  unassailed,  without  even  a 
renewal  of  the  application.  He  states  that  this  method  has  passed  into 
Dommou  use,  and,  firom  the  certainty  of  its  eftects,  has  removed  one 
great  objection  to  the  coUection  of  entomological  cabinets. 

SOUTH  CABOUNA. 

Tho  proceedings  of  the  annual  conventions  of  the  South  Caroluia 
Agricultural  and  Mechanical  Society  in  the  years  1870  and  1871,  pub- 
lished under  tho  direction  of  the  secretary',  D.  Wyatt  Aiken,  show  an 
increasing  interest  in  the  importance  of  diversified  agricultural  industry 
in  that  State.  Tho  changed  system  of  labor  and  new  conditions  have 
rendered  it  imperative  that  intelligent  cultivators  should  turn  more  at- 
tentive thought  toward  improved  methods.  The  president  of  the 
society,  3Ir.  Johnson  Hagood,  referred  in  his  annual  address  to  the  fact 
that,  luider  the  slave  system,  labor  was  costly  on  account  of  its  alliance 
with  capital,  and  fatally  limited  in  its  supply  to  tho  natural  increase  of 
tho  small  class  from  which  it  was  drawn.  Cherishing  his  costly  and 
highly  prized  laboi^  which  was  also,  under  the  laws  of  tho  land,  the 
largest  part  of  his  capital,  the  whole  eftbrt  of  tho  planter  was  given  to 
its  incrciiiie,  and  the  land  Dore  the  penalty  of  the  favoritillu — skimmed 
of  its  lerlility,  and  thrown  out  to  the  recuperative  efibrts  of  nature, 
whik  tho  generous  product  of  its  virgin  soil  was  invested  in  addi- 
tional laborers,  and  the  plqpt^r  and^his  gang  passed  on  to  other 
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fields.  Few  buildings  expected  to  last  beyoud  the  life  of  the  tenant 
were  erected;  no  fence  which  would  not  require  rebuilding  in  five  or 
ten  years ;  and  seldom  was  any  ameliorating  process  vouchsafed  to  the 
soil.  "  New  ground,"  iu  plantation  parlance,  was  the  equivalent  of  pro- 
ductivfeness,  and  ''  old  lield "  of  sterility.  Since  emaucipatioDy  lands 
retain  their  favorable  conditions  of  fertility,  and  are  cheaper  than  thej 
were  before.  Labor  has  ^ost  its  charaeteristic  of  capital,  and  has 
decreased  in  available  quantity.  Mr.  Uagood  presented  some  sta- 
tistics, applicable  to  the  lighter  soils,  and  embracing  the  country  bdow 
the  falls  of  the.  rivers  and  above  tide- water.  In  this  region  a  man  vith 
a  mule  can  well  cultivate  tifteen  acres  iu  cotton  and  lilteeu  iu  com; 
allowing  seven  and  a  half  acres  for  small  grain,  x)Otatoes,  &c.,  twenty- 
two  and  a  half  lying  at  fallow,  and  hfteeu  in  wood-land,  the  amount 
is  seveuty-tive  acres.  This,  with  the  usual  and  necessary  buildings  and 
fences,  will  cost  $750,  the  mule  $150 ;  about  $80  must  bo  added  Sk 
wagons,  plows,  and  other  farm-tools,  and  $80  more  will  supply  a  cow, 
and  tlie  hogs  necessary  to  consume  the  waste  of  the  bani-yarcL  Theie- 
fore,  $1,000  x)er  mule  is  the  amount  of  permanent  investment  necesaaiy 
under  the  highest  farming,  and  the  most  liberal  treatment  of  land.  Mr.. 
H.  is  not  in  favor  of  dethroning  cotton  as  the  market  crop.    Ho  says: 

It  exLansts  land  less  than  any  hoed  crop  \vo  cultivate ;  it  rctams  to  the  soil  in 
it 8  seed  oue  of  the  hest  mauurcs  wo  can  use,  aud,  couvertcd  iuto  meal,  it  la  a  mMt  de- 
cided additiou  to  the  food-crop.  Its  compactucss  gives  cottou,  iu  transportation  to 
luarket,  advantages  over  all  tho  other  products  of  the  plantatiou.  and  its  cash  nloe 
.there  makes  it  the  true  golden  fleece.  But,  to  avail  ourselves  of  all  the  advantaniin 
I)086css  in  this  staple,  tho  plantation  should,  as  far  as  possible,  1>o  made  self-aiuwningi 
and  the  cottou  product  be  the  exponent  of  profit.  Adopting  this  as  tho  caidinal  Um 
of  our  system,  and  realizinc:  it  as  nearly  as  we  can  under  the  circnmstanuesamid  vlneh 
each  of  us  is  placed,  wo  will  find  our  hoed  crops  decreasing  in  area,  and,  as  their  Umta 
decrease,  their  products  will  increase.  Instead  of  a  bale  to  two  acres,  we  will  hm 
two  bales  to  tho  acre ;  and  our  corn  and  small  grain-ficMs  will  experience  tiia  ttm . 
changes.  The  lands  withdrawn  from  these  crops  will  be  devoted  to  hay  and  paitnsB- 
ficlds,  which  yield  their  profits  with  but  little  outlay  of  annual  labor. 

In  an  essay  on  the  most  economical  method  of  saving,  manuiiBUStaring, 
and  applying  manures,  Mr.  Aiken  says  that  to  jiUow  piles  of  cotton-aeed 
to  lie  about  the  gin-house  until  they  become  offensive  by  partial  flecom- 
position,  is  indeed  extravagance ;  and  yet  scarcely  a  plantthtion  bnt 
presents  such  a  scene.  •  For  cultivated  crops  at  the  rate  of  30  bodifilB 
in  the  drill,  or  if  broadcast,  50  bushels  per  acre,  this  manure  iriD 
produce  an  increase  of  the  crop  worth  double  the  cost  of  the  seed. 
When  green,  it  should  be  crushed  to  prevent  germination.  Seed  can  be 
most  economically  rotted  by  composting  with  stable,  cow-house,  or  pig- 
pen manure,  alternating  layers  of  these,  of  the  seed,  and  of  leaves  or 
straw,  and  allowing  the  heap  to  become  thoroughly  decomposed.  One 
hundred  bushels  of  green  cotton-seed  mixed  iu  bulk  witii  a  ton  of 
soluble  x)hosphato,  and  allowed  to  remain  about  a  fortnight,  wiV  nub 
a  capital  compost  for  from  six  to  ten  acres  of  any  cultivated  crop.  "Wlien 
the  true  value  of  cotton-seed  is  appreciated  generally,*  it  will  bo  num- 
bered among  the  manufactured  manures,  and  never  be  applied  in  ft 
green  state.  Concerning  the  rotation  of  crops  adapted  to  whatB  ♦ 
called  the  middle  countrj-  of  South  Carolina,  Mr.  Aiken  says  that  red 
lands  are  more  suitable  for  wheat  than  oats,  and  gray  lands  the  ifr 
verse.  Land  too  wet  for  cotton  often  produces  a]^undaut  com  crope. 
lie  proposes  the  following  rotation  as  one  generally  feasible  and  profe- 
able,  premisj^g  that  the  word  cotton  in  the  rotation  signifies  any  coHi' 
vated  or  summer  crop,  as  cotton,  corn,  sorghum,  peas,  or  potatoes;  ^ 


DIGEST  OP  STATE  BEPOBTS. 


405 


word  grain  implies  wheat,  rye,  oats,  or  barley;  and  clover  means  any 
grass: 


First  year . . 
Second  year 
Third  year . 
Foiutli  year 
Fifth  year.. 


Cotton  - . 

Graiu  ... 

Clover  .. 

Stubble  . 

Graiu  . . . 

Rest  .... 

Clover  .. 

Cottou  . . 

Kest  .... 

Clover  ,. 

Clover  .. 

Graiu  ... 

Clover  .. 

Clover  .. 

Cottou  .. 

Rest 

Clover  .. 

Cottou  -. 

Grain  ... 

Clover  . . 

Stubble. 

Stubble. 

Cotton. 

Grain. 

Rest. 


Mr.  Aiken  recommends  that  in  this  rotation  oats  and  barley  should 
sacceed  cotton,  wheat  follow  corn,  and  rye  after  sorghom.  Clover  will 
grow  on  any  fertile  land,  bat  does  better  on  thin,  red  land  than  on  gray 
or  sandy  land.  Orchard-grass  does  well  on  any  fresh  land,  bat  may  be 
Ghok:ed  out  by  crab-grass  if  sown  in  the  spring.  Timothy,  or  red-top, 
will  grow  well  on  the  wet  bottoms. 

Mr.  R.  M.  Sims  furnishes  an  essay  on  grape  culture,  in  which  he 
fbreibly  urges  that  the  climate  and  soil  of  the  State  are  well  suited  to 
the  growth  of  this  fruit  in  perfection. 

WISCONSIN. 

The  secretary  of  the  State  board  of  agriculture,  Dr.  J.  W.  Hoyt,  has 
prepared  an  annual  report  of  great  value  to  the  State,  and  calculated 
to  Denefit  general  agricultural  interests.  An  illustrated  paper  on 
American  butter  factories  and  manufiBWJture,  by  Professor  X.  A.  Willard, 
rf  New  York,  is  a  prominent  feature,  in  view  of  the  fact  that  the  dairy- 
log  business  is'a  growing  industry  in  the  State.  The  opening  pages 
if  the  report  present  a  carefully  prepared  statistical  statement  of  the 
igricultural,  manufacturing,  and  general  business  industries  of  the 
3tate,  collated,  for  the  most  part  from  the  United  States  census  of 
L870.  The  progress  of  agriculture  is  apparent  from  the  increased  num- 
ber of  persons  devoted  to  the  pursuit  as  compared  with  that  of  1860,  the 
nereasing  area  and  value  of  land  in  farms,  and  the  statistics  showing 
lie  actual  production  of  successive  decades.  The  areas  devoted  to  agri- 
mlture,  with  their  values,  in  the  last  thr^  decades  are  stated  as  fol- 
ows:  1850,  total  acres  in  farms,  2,977,158;  value,  $28,528,563 ;  1860, 
r^3,587  acres;  value,  $131,117,164;  1870,  11,611,516;  value^  $300,- 
U.5,954.  The  increase  of  wheat  production  is  shown  to  be  m  1869, 
census,)  25,323,647  bushels,  against  16,812,625  bushels  in  1859,  the  ratio 
ier  inhabitant  exhibiting  scarcely  any  change,  being  about  24  bashels 
ler  capita.  The  average  value  of  the  product  of  each  acre  in  wheat  fot 
1870  is  stated  at  $12.00,  representing  in  the  aggregate  |22,790,128.20. 
rhe  secretary,  however,  suggests  that  although  this  in  itself  is  a  hand- 
some sum,  it  is  not  so  large  a  sum  to  realize  from  the  laborious  cultiva- 
ion  and  gradual  impoverishment  of  over  two  and  a  half  million  acres  of 
and  as  to  awaken  great  enthusiasm  in  the  breast  of  any  farmer.  He 
irges  farmers  to  consider  the  advantage  of  a  more  diversified  system. 
The  com  crop  of  1870,  the  exact  statistics  of  which  are  wanting,  was 
lie  largest  in  ten  years — in  the  aggregate  the  largest  ever  produced,  in 
I  single  year  in  the  State— estunated  at  20,000,000  bushels.  Mr.  Hoyt 
hinks  that  when  the  farmers  of  the  State  have  learned  that  corn  is  not 
njured  by  barn-yard  manure,  and  that  deep  plowing  and  thorough  cul- 
ivation,  even  up  to  a  much  later  day  in  the  season  than  is  commonly 
)racticed,  are  sure  means  of  increasing  the  yield,  instead  of  ranking 
«cond,  Wisconsin  may  come  to  take  the  very  first  rank  in  the  product 
»f  com  per  acre.  There  has  boen  a  notable  increase  in  tobacco cultore^ 
ibout  1,000  per  eent.  since  1860.     In  18^>0,  the  product  in  pounds  was 
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1,2CS ;  ill  18C0,  87,.')  10 }  in  1S70,  9G0.2L3.     The  following  is  quoted  fxom 
a  leading?  journal  of  the  State  concerning  the  tobacco  interest: 

Last  vear  llio  faniuTH  of  Rock  county,  who  rcsitlo  in  tbo  vicinity  of  tlio  viDaj^of 
KdgoiKm,  rai-od  and  sold  iiioro  than  S!20O,000  worth  of  tobacco,  and  this  summer thw 
liavo  fjono  into  its  cultivation  much  more  oxtensiviOy  than  over  before.  •  •  ■ 
Tho  average  yiidd  per  acre  is  about  1,300  pounds;  but  tlio  best  fields  prodncodl^ 
pounds,  and  n(;tiod  tlio  predncors  from  §lnO  to  §250  dollars  per  acre.  *  •  •  It 
is  estimated  that  the  cro])  of  this  year,  (1-^7L)  whit-h  will  bo  marketed  in  Kdgi'ftflB, 
will  bo  worth  iVoin  5i;i00,00O  to  §  100,000.    In  other  s(M;tions  of  tlio  State  tto  hoar  of  naaj 


ippcimcns 
rior  to  any  Kentufky-prown  article  ou  exhibition. 

The  tiax  crop  of  1870  was  497,398  pounds  against  21,644  in  186a 
There  has  been  a  inarko<l  falling  off  in  maple-sugar  and  molassesinO' 
ilnotion,  but  an  incroasod  amount  of  sorghum  simp,  as  appears  fronftke 

following  exhibit : 

1860.  ISO. 

Maple-sugar,  pounds 1,584,451  WtW 

Maple-molasses,  gaUons 83,118  31,818 

Sorghum  molasses ' 19,854  74,478 

The  ratio  of  increase  in  orchard  products  is  shown  as  follows,  cihib- 
iting  remarkable  progress : 

Value  of  ou*hard  products  in  li^oO ....•...••••..•••..    |1|8B 

Value  of -orchard  prtnlucts  in  l^GO *. 7^890 

Value  of  orchard  products  in  18G5,  (Stato  census) 38B|S68 

Vahie  of  orchard  jinHlucLs  in  l-'i^O ..•....••..•.••.. SlAMB 

A  growing  ap])reciation  of  the  importance  of  stock-raising  is  ahowi 
by  the  comparative  statement  of  vsUues  of  domestic  animals  in  MM 
aiid  1870,  in  the  fonner  year  $17,807,375,  in  the  latter  $46,310^ 
The  greatest  rate  per  cent,  of  increase  was  in  sheep,  300  per  cent 

Cheese  factories  are  springing  up  with  great  rapidity  tbrougbont  the 
State,  tho  number  in  operation,  as  lar  as  ascei*taincd,  being  135.  Statis- 
tics of  lii  factories  show  an  invested  capital  of  $149,722;  amount  of 
cheese  manufactured,  2,473,354  pounds. 

The  wool  interest,  a  permanent  one  in  the  State,  has  made  xapd 
strides.  In  18G0  tho  number  of  sheep  was  332,964,  yielding  ^j^^^ 
pounds  of  wool.  In  1S70  thenamber  had  increased  to  1,069,281  and 
the  wool  product  to  4,090,070  pounds.  Between  1860  and  1870  Ita 
number  of  woolen  factories  incneased  in  number  from  11  to  48,  with  » 
capital  of  $1,235,089.    Total  value  of  products,  1870,  $l,094,85a 

The  amount  of  honey  produced  in  the  State  during  the  year  was 
299,347  pounds.  Mr.  Grimm,  tine  most  extensive  apiarian  in  the  State, 
prodnce<l  22,725  pounds,  selling  at  the  average  of  19  cents  per  poand, 
all  expenses  deducted.  Mr.  Orimm  winters  his  bees  in  cellars,  and 
loses  not  above  IJ  jwr  cent. 

Tho  estimat(>d  Value  of  tho  farm  productions  of  the  State  for  the 
year  1870  is  $78,027,0;;2,  i^gainst  the  estimate  for  1800  of  836,336,49& 
Tho  Hour  maniiiactured  in  tlio  State  in  1860  was  valued  at  811,510,834; 
in  1870,  at  817,580,648. 

Tlio  Stato  -:\gi'icultural  Society  was  never  in  a  mora  prosperoos  con- 
dition. The  annual  fair  was  a"  great  success.  Total  receipts  of  the 
society  for  tho  year,  $23, 495.2 3,-  expenditures,  9,717.77;  cadi  premiaiBS 
paid,  $5,378.05. 

Tlie  vsocrolaiy,  in  concluding:  his  report,  refers  to  the  fact  that  wiflan 
the  Stat(».  tiioro  are  more  than  a  thousaiul  cities  and  villages,  omlmfiiaS) 
with  the  country  dwellings,  iKjarly  two  b  uudi-ed  thousand  honses;  IMf* 
maneut  agricultural  improvements  valued  at  nearly  tttiee  hondvea mil- 
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lions  of  dollars,  besides  stock  and  implements  worth  over  one  hundred 
and  fifty  millions ;  more  than  seven  thousand  manufactories,  represent- 
ing a  capital  of  some  fifty  millions  of  dollars;  over  a  thousand  miles  of 
railway;  and  a  toimagc  of  some  hundreds  of  thousands  of  tons  of 
shipping. 

At  the  annual  State  fair  an  address  was  delivered  by  Honorable 
Horatio  Seymour,  of  New  York,  especially  urging  upon  western  farmers 
the  importance  of  an  increased  interest  in  dairy  husbandry.  Noting 
thi^  fact  that  cheese  is  the  cheapest  food  in  the  world,  Mr.  Seymour 
said : 

If  you  take  tlio  iintrlmont  of  a  pound  of  clieeso^  and  compare  it  witli  otlicr  food,  you 
viU  see  that  it  exceeds  in  nutrition  any  other  article  of  food.  Yon  may  sell  a  pound 
of  cheese  for  something  more  than  yon  would  a  pound  of  beef,  but  when  you  come  to 
New  York  you  will  iiud  that  a  pound  of  beef  costs  more  than  a  pound  of  cheese. 
Therefore  it  is  of  great  value  to  the  population  as  an  article  of  food ;  not  only  nutri- 
tious, but  already  prepared  for  use,  and  poor  mechanical  people  will  regard  this  con- 
sideratiou  very  highly.  I  do  not  hesitate,  therefore,  to  say  to  you,  farmers  of  Wiscon- 
sin, knowing,  as  I  do,  the  physical  character  of  your  land,  the  diversity  of  your  soil, 
and  the  geographical  position  of  it,  that  you  can  safely  engage  in  this  business ;  that 
you  need  not  fear  that  you  wiU  overstock  the  markets  of  the  world.    *  «  * 

In  some  respects  you  are  the  most  unhappy  people  in  the  world.  In  the  spring  of  the 
year  you  look  forward  and  think  it  wiU  not  be  good  weather  for  plowing ;  then  you 
think  it  will  bo  ill  weather  for  sowing,  and  then  you  watch  the  skies  with  the  utmost 
solicitude ;  and  thus  all  the  year  round  you  are  perplexed  untU  you  have  the  products 
of  your  labor  safely  housed  in  your  granary,  and  then  you  are  the  most  unhappy  peo- 
ple in  the  world  before  you  can  decide  whether  you  will  seU  it  or  hold  on.  Now  this 
unhappy  state  of  mind  we  escape.  We  make  cheese  at  onr  factories;  it  is  sold  once 
in  thirty  days,  and  we  take  what  we  can  get  through  the  year. 

Governor  Austin,  of  Minnesota,  also  delivered  an  address  of  an  emi- 
nently practical  character.  He  was  impressed  with  the  idea  that  there 
is  too  much  sameness  in  the  pursuits  and  occupations  of  western 
farmers;  that  there  is  great  want  of  proper  diversity;  that  too  many 
people  pursue  almost  fanatically  a  single  branch  of  industry,  which  often 
leaves  them  to  be  overtaken  by  adversity  and  disaster.  The  condition 
of  the  people  in  Mexico,  Cuba,  South  America,  &c.,  was  cited  as  illus- 
trative of  bad  results  from  devotion  to  single  pursuits — mining,  sugar- 
making,  cattle-raising,  &c.,  being  designated  as  their  special  occupa- 
tions. In  countries  where  this  exdusiveness  prevails,  the  people  are 
illiterate,  poor,  and  squalid  generally,  whereas  in  countries  or  sections 
where  there  is  a  diversity  of  occupation  education,  prosperity,  and 
plenty  are  found.  With  the  western  farmer  it  too  often  happens  that 
when  one  crop  fails  for  any  reason,  he  has  nothing  else  to  rely  upon. 
While  the  western  farmer  enjoys  tt  richer,  finer  soil,  the  eastern  farmer 
makes  better  use  of  his  means  and  resources,  and  therefore  most  fre- 
quently excels.  It  is  bad  policy,  while  we  are  trying  to  secure  a  liveli- 
hood upon  our  forms,  to  so  neglect  replenishing  the  chemical  elements 
withdmwn  from  them  by  the  removal  of  crops,  as  to  impoverish  and 
make  them  barren  and  unfruitful,  so  that  the  next  generation  will  be 
obliged  to  spend  years  of  toil  and  hardship  in  attempting  to  reclaim 
them  to  their  original  fertility.  Farmers  too  often  fail  to  keep  the  right 
kind  of  stock  on  their  farms.  Sheep  are  the  best  stock  for  enriching 
and  reclaiming  poor  soils.  As  far  as  mutton  is  concerned  the  people  of 
this  country  keep  the  poorest  sheep  in  the  world.  The  Englishman 
who  visits  this  country  and  dines  at  the  hotels  no  more  calls  for  a 
plate  of  mutton  than  he  would  for  a  piece  of  roast  dog.  In  England  a 
good  sheep  is  worth  as  much  in  the  market  as  a  yearling  steer.  Fineness 
of  wool  should  not  be  the  quality  sought  for.  Again,  Governor  Austin 
veiy  pertinently  urged: 

Another  tiling  in  the  way  of  prosperity  is  the  wa&t  of  manufocturiog  efttablishments 
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in. oar  mulflt.    Tliore  iH.not  a  tlirasbinj^-inachino  manofactiired  in  tUo  State  of  MiiiiM* 
Bota.     Probably  a  million  of  dollars  a  year  is  paid  out  for  agricaltural  implementi^ 
and  but  a  very  few  aro  maaufactnrcd  in  tbo  Stato.    The  consequenco  ia  that  tho  oooii- 
try  is  drained  of  its  money,  whicli  is  cairied  off  to  other  places,  and  paid  fortte 
things.    Every  fiirmer  in  Minnesota  who  buys  one  of  Case's  thrashers,  mannfactoed 
in  Racine,  or  others  manufactured  still   farther  oast,  pa^'s  eighty  or  ninety  doQiD 
freight  on  his  machine  besides  prohts  and  the  cost  of  the  machine.    This  want  ofmor 
ufacturing  cnteri)ri8e  drains  the  country  of  vast  sums  of  money. 

In  an  article  on  cranberry-growing  in  the  State,  Mr.  G.  N.  Smith  statei 
that  the  crop  gathered  the  past  season  is  probably  a  fourth  lai^  tban 
any  former  one,  amounting  to  33,000  bushels,  or  11,000  barrels,  yiddinft 
at  a  low  estimate,  $120,000— after  deducting  expenses,  leaving  about 
$80,000  net  to  the  growers.  To  realize  the  amount  for  which  the  ctant- 
berry  crop  sold  in  wheat,  it  would  require  12,000  acres,  averaging  10 
bushels  per  acre,  at  $1  per  barrel,  or  in  apples  it  would  require  40,000 
barrels  at  83  per  barrel.  The  writer  sums  up  the  merits  of  the  cran- 
berry as  follows: 

Of  aU  tho  frait-bearing  plants  it  is  ono  of  the  hardiest;  1)eiug  unaffected  by  tlie  ex- 
tremes of  temperature;  it  is  tho  most  prolific,  yielding  more  to  the  acre  than «y 
other ;  after  being  established,  it  needs  but  little  if  any  care,  and  does  not  reqidn 
renewal ;  the  fruit  is  x)opular  everywhere,  being  the  most  esteemed  where  best  knoin; 
it  is  less  perishable,  continuing  tho  year  through  p  it  can  be  transported  long  dirtawMi 
without  Injury,  and  retains  its  long-keeping  quahties  in  all  climates ;  its  healthyrfag 
proi)erties  are  ^own  and  acknowledged,  especially  in  all  places  were  bUions  d&eiM 
prcvalL    In  this  respect  it  stands  unrivaled. 

A  writer  on  the  cultivation  of  com  recommends  that  before  plalltin|^ 
the  com  should  be  soaked  for  twenty-four  hours  in  water  and  th«nionfloi 
in  or  thoroughly  sprinkled  with  land  plaster.  In  plantingi  only  flnt 
kernels  shoidd  be  put  in  a  hill.  In  heavy  clay  soil,  if  early  in  flio 
spring,  it  should  be  planted  near  the  surface  of  the  ground,  that  it  xoBj' 
not  be  out  of  the  reach  of  the  sun's  warmtJi. 

COLORADO  TEERITOBY. 

The  transactions  of  the  Colorado  Agricultural  Society,  for  the  years 
1870  and  1871,  have  been  published  in  a  volume  of  130  pages.  This 
society,  of  which  Mr.  H.  B.  Bearce  is  president  and  Mr.  Frederick  J.. 
Stauton  secretary,  was  incorporated  in  18G4.  Since  then,  at  an  expense 
of  $36,000,  it  has  purchased  and  improved  for  permanent  use  as  fUr 
grounds,  forty  acres  of  land  located  on  the  eastern  side  of  tiie  dij  at 
Denver.  Among  the  improvements  is  a  spacious  hall  for  a  cafainrt  at 
minerals,  and  for  specimens  of  the  fine  arts  and  of  fancy  goods.  Its  col- 
lective cabinet,  intended  as  a  nucleus  for  future  annual  accretionSi  is 
very  valuable. 

In  a  brief  report,  the  executive  committee  congratulates  the  BoeMj 

ipon  the  impetus  given  to  agriculture  in  the  Territory  thioagh  ito 

igency.      In  the  discussion  of  topics,  they  claim,  first,  that  the  ^^  GrcBt 

"Desert  Plains"  are  a  myth  of  geographers,  now  being  rapidly  trans^ 

brmed  into  a  grand  panorama  of  pastures,  perennial  in  nutrition,  and 

"ree  from  the  mildew,  blight,  foot-rot,  and  consumptive  tendencies  of  lifl 

'nmid  climates  farther  east,  and  of  fields  where  grasses  core  upon  tka 

^I'ouud  without  the  necessity  of  cutting,  stacking,  and  protecting  fron 

he  rains  of  other  localities.  .  Second,  that  the  uplands  to  wliioh  fannun 

•re  now  turning  their  attention,  are  found  to  be  as  productive  as  to 

^Uuvial  soils ;   that  irrigation  is  generally  feasible,  is  leas  espendve 

uaii  underdraiuing,  and  secures  against  the  drought  and  consequflDt 

amines  to  which  the  States  depending  on  rains  are  liable.    Third,  tiaX 

pastoral  agriculture''  is  fast  becoming  the  great  specialty  of  tiie  Ute- 

itory ;  that  within  the  last  two  years  many  thousands  of  Ameriett 

QttV  I'or^e  beep  >»rnneriit  ititc  it-  {h*^  itock  of  '^hich  is  being  improvrf 
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by  pure  imported  blood ;  that  nearly  every  stock-man  lias  his  thorough- 
bred bulls,  Durhams,  Devons,  Ayrshires,  Herefords  or  Aldemeys,  and 
that  every  owner  of  a  flock  of  dieep,  whether  merino^,  Cotswold,  South- 
down, or  Leicester,  is  employing  means  to  improve  their  blood.  Fourth, 
that  the  i>lanting  of  forest-trees  is  one  of  the  most  profitable  of  rural 
enterprises  in  the  Territory ;  that  as  ah  the  hard  wood  used  is  brought 
from  the  States,  the  planting  of  hard-wood  forests  ^vill  be  especially 
profitable.  The  black  locust  is  indicated  as  a  species  requiring  less 
moisture  than  some  soft  woods,  and  growing  nearly  as  fast,  reaching  in 
ten  years  a  diameter  of  eight  inches.  The  volume  contains  an  address 
by  Governor  E.  M.  McCook,  in  which  he  discusses  the  same  topics  and 
presents  similar  claims  with  enthusiastic  earnestness.  He  represents 
that  ^^ about  the  average  yield  throughout  the  Territory^  is  per  acre: 
wheat,  38  bushels ;  oats,  55 ;  com,  30  j  potatoes,  150  to  200 ;  onions, 
250 ;  beans,  30.* 

In  maintaining  that  the  Territory  is  par  excellence  the  pastoral  country 
of  N*orth  America,  he  alleges  that  its  grasses  are  richer  and  more  suc- 
culent than  those  farther  south,  affording,  even  in  winter,  better  and 
more  nutritious  grazing;  that,  consequently,  Texas  cattle 'brought  there 
increase  in  a  single  year,  in  size  and  weight,  20  per  cent.  As  proof  that 
the  pastoral  advantages  of  the  Territory  are  becoming  known,  the 
governor  states  that  nearly  $1,200,000  were  invested  in  herds  during  the 
spring  and  summer  of  1870,  principally  by  men  who  had  been  engaged 
m  stock-raising  farther  east,  but,  under  the  conviction  that  Colorado 
affords  greater  advantages,  had  come  into  the  Territory  with  the  inten- 
tion of  making  it  their  home. 

Gtovemor  McCook  claims  that  the  ores  of  Colorado  are  richer  than 
those  of  any  other  region  on  the  continent,  and  that  notwithstanding 
the  very  crude  way  in  which  the  minesf  have,  until  recently,  been 
worked,  "they  have  yielded  about  $1,680  per  year  for  each  man  engaged 
in  mining  or  any  other  legitimate  occupation  in  the  mining  distincts.'' 
These  statements  necessmly  rest  on  data  so  imperfect  that  they  must 
be  accepted  as  estimates  raider  than  definite  facts. 

The  following  statements  must  be  of  interest  and  value  to  all  farmers 
seeking  light  on  the  matters  to  which  they  pertain.  Their  correctness 
is  vouched  for  by  the  society,  and  most  of  them  are  attested  before  a 
justice : 

Tree  cuZfurr.— Stephen  H.  Green,  of  Boulder  County,  has  raised  fruit  and  forest  trees 
which,  three  years  from  planting,  measured  as  foUows :  1  Siberian  crab,  height  13  feet, 
circumference,  15^  inches ;  1  apple,  height,  9  feet,  circumference,  10  inches ;  325  black 
walnut  trees,  average  height,  8  feet,  average  circumference,  7  inches ;  a  cottonwood 
l^ve  containing  4/312  trees,  one  and  a  half  miles  of  cottonwood  trees,  planted  closely 
for  fence,  and  231  box-elder  trees,  average  height,  20  feet,  average  circumference,  25 
inches.  These  trees,  planted  on  upland  second  bottom,  10  or  14  leet  apart,  had  been 
cultivated  three  years  with  com  between,  and  irrigated  two  or  three  tmies  each  sea- 
ton.  Mr.  Green  is  also  growing  chestnut,  hickory,  black  locust,  and  honey  locust 
trees.    He  states  that  a  bhick  locust  grows  8  feet'in  a  single  year. 

Chraina, — Peter  Magnus,  of  Arapahoe  County,  a  prominent  farmer  in  the  Territory, 
lowed,  between  the  §th  and  13th  of  April,  1870,  on  a  field  of  18^  acres,  12  bushels  of 
Siberian  wheat,  plowed  in  the  fall,  harrowed  in  the  spring,  sowed  with  drill,  rolled, 
md  not  irrigatecl  From  one-third  of  this  the  yield  \f  as  SoO  bushels— about  48^  per 
ftcre.  In  1869,  November  1,  ho  sowed  of  Tappuiannock  wheat  (the  second  year  from 
;he  Department  of  Apiculture)  4  bushels  on  5  acres,  jilowed  once,  harrowed  twice, 
iowed  with  a  drill,  irrigated  once  in  June,  once  in  July,  and  harvested  July  23;  yield, 
150  bushels — liO  per  acre.  May  6, 1870,  he  sowed  on  19  -fg  acres  19^^  bushels  of  barley, 
[>lowed  in  fall,  harrowed  in  spring  twice,  sowed  with  drill,  rolled,  and  irrigated  once — 

*This  estimate,  particularly  with  regard  to  wheat,  is  undoubtedly  quite  too  hi^. 
[n  every  State,  there  are,  each  year,  partial  or  almost  total  failures  in  some  fields,  which 
itlj  reduce  the  general  average,  and  Colorado  is  no  exception  to  thifli  rale.~tED. 
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tlio  last  of  June ;  yiulil,  700  bushels— about  UG^  per  acre.  About  tho  21st  of  Aprili 
1370,  ho  soTreil  on  7^  jicrcs  4  bushels  of  excelsior  oata,  (second  year  from  the  De^- 
luont  of  A«;ricultuiv,)  })lowi'(l  iu  11u»  autumn,  harrowed  oucC;  sowed  with  dxill,  nibd 
aud  irrifjated  onro ;  yield.  StW  bushels — nearly  'Mi  per  acre.  In  18G9,  between  tJidfat 
aud  middle  of  November,  ho  sowed  on  lOjJ  acres  lUJ  bushels  of  rye,  plowed  and  hat- 
rowod  ouee,  sowed  with  drill,  rolled.  irri;rated  thrco  times,  and  harvested  JnlylS; 
yield,  2'»0  busln.-ls — ;i  fi'aefiou  over  iiiS^  per  jiero. 

In  1871  r>[r.  3I:ip:iuis;  nrcompiniicd  his  exhibit  of  grains  with  stale- 
iiieni  s  so  (lelinite  as  to  Ik';  inockls  lor  others.  The  more  important,  abbre- 
viated as  far  as  possible,  are  here  given  : 

Jnical :  Ta2>})(thainio{t:  wlnUr. — Raisrd  it  three  years;  seed,  1  bushel  per  acre;  awr* 
age  yield,  ^U.  (jood,  but  not  very  jirolitable.  Siberian  spring. — Raised  it  three  yean; 
seed)  1  bushel  per  iierc  ;  avernge'yii'ld,  40.  Very  profitable  ;  makes  excellent  flour. 
Arnautka  ajnlnff. — Raiseil  it  11  vc  yo'iwr. ;  not  profitable  :  will  not  make  good  floor;  will 
not  sow  ita^nin. 

JSye;  u'lnicr, — Raised  it-  scveu  ye.irs:  seed,  50  i)ound8  i^er  acre;  aTerase  yield, S 
bushels;  does  well  sown  any  t inie  from  September  to  March;  very  profitauleTfor flour 
and  feed.  Kvery  farmiT  h!ivin;;eows  and  enlves  ou£;ht  to  sow  somo  acres  in  Septen* 
ber  for  winter  aud  spring  pasture.  Have  done  so,  tnen  mowed  the  same  early  in  Jiu 
for  hay,  and  rut  two  and  a  half  tons  to  the  acre. 

Oata;  ExcvWtor, — liaised  three  yeans;  seed,  .00  iionnds  per  aero;  aveny^  noLiSO 
bushels.  Sown  between  April  1  and  May  10.  An  excellent  kind,  well  adapted  to  Col- 
orado ;  grows  fa»t  and  ripens  early  ;  tho  heaviest  and  plnmpest  heads  he  haseTeraecn. 
Sweden  llacJc.—i^vvd  from  Department  of  A|:n^icnltnrc.  Raised  it  three  years;  aeed,  1 
hnshel  per  acn^:  average  yield,  GO.  Good  oats,  but  not  well  adapted  to  this  dinuto; 
of  slow  growth;  will  not  sow  Ihem  again.  Jiussian  ic/uff.— Seed,  1  bushel  per 
average  yield.  45;  good  quality.  Common. — l^iscd  here  cloven  years  with  m 
Seed,  45  pounds  per  acre ;  average  yield,  40  bushels. 

Barley;  spring. — Raised  it  ten  years;  seed,  1  bushel  per  aero;  averaga  yi6ld|4& 
Excellent  crop.    Demand  for  it  on  tho  increase. 

Peas;  JCngllih  fuhl. — Raised  them  seven  years;  seed,  2  bushels  per  acre ;anafi 
yield,  70  bushels.    Kxcellent  crop.    Chopped,  make  splendid  feed  for  horses  and  hag^ 

Meets  ;  sugar. — V«»ry  produetivc  Stand  the  hot  weather  better  than  any  othcrtinng 
growing. 

On  tho  whole,  this  modest  record  of  transactions  does  credit  to  the 
younf?  and  vigorons  Territory  which  the  society  represents^  since  it  not 
only  embodies  strong  testimony  in  favor  of  its  great  agricnltaxal  re- 
source.^, enterprise,  and  tlirift,  but  it  is  itself  a  creditable  fttnt  and 

illustration  of  tlie  same. 


CURRENT  RURAL  PUBLICATIONS. 

The  AamucAx  Botanist  and  I^j-Orist.— Including  lessons  in  tho  stractnTC.  lifie^and 
growth  of  plants,  together  with  a  simple  analytical  flora,  descriptive  of  the  natin 
aud  cultivated  plants  growing  in  the  Atlantic  division  of  tho  American  Union.  ^ 
Alphonso  Wood,  A.  M.,  author  of  tho  *' Class  Book  of  Botany,''  &c.  New  TorkaBd 
Chicago:  I'Jmo,  504  pages;  li!^0. 

This  work  furnishes  tho  student  in  botany  with  a  condensed  mamnl 
3f  tho  science,  within  tlie  compass  of  an  ordinary  daodecimo  \tAnm» 
i^t  begins  with  aids  to  this  study,  descrii)tive  of  the  diflferent  stages  of 
plant  life,  with  ample  illustrations.  This  is  followed  by  chapt^  on* 
,)hysical  and  systematic  botany.  Upwards  of  300  pages  are  devoted  to 
».  description  of  the  native  aud  cultivated  plants  growing  in  the  AXtBsaA 
'ivision  of  the  United  States,  in  which  are  recoiled  and  defined  noaI^J' 
^,000  species,  including  all  the  known  flowering  and  fem-like  plante 
excepting  only  the  sedges  and  gra.sses)  growing  in  the  Atlantic  irf 
if  the  country.  The  work  contains  an  ample  glossary  and  index,  and 
s  handsomely  printed  and  liberally  illustrated. 

MoxKY  IN  THE  Gaudex.— A  vegf'tablo  manual,  prepared  with  a  view  to  economy^ 
profit,  by  P.  T.  (^linn,  pnictieal  hortieulturist.  Illustrated,  IShno,  968  pagQi.  H«r 
York,  lb71. 

TiiA  onfiinr    ^  '•     .oiitf  i.iniqidf  <•  o  non.literary,praictical  man,''  nnwifr 
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iug  to  "  keep  bis  own  counsel  and  reticently  go  on,  making  what  profit 
be  may,"  or,  *' daily  to  answer  a  thonsand  and  ono  questions  by  moath 
and  by  letter,-  Las  brieily  put  into  a  book  what  be  lias  learned  from 
dailj-  toil  and  tbe  wisdom  of  other  men.  To  these  "simple  and  consci- 
entious direclioiis,''  f^^iven  in  a  style  "  as  matter-of-fact  and  explicit  as 
possible,"'  he  refers  the  inquirers'for  bis  instructions  on  three  distinct, 
altbou^li  closely  connected,  branches  of  gardening — the  kitchen,  market, 
and  field  culture  of  root  crops.  As  essentials  to  success,  he  names  loca- 
tion and  character  of  the  ground,  drainage,  natural  or  artificial,  deep 
tillage,  and  plenteous  manuring.  But  to  all  these  must  be  added  expe- 
rience,  good  judgment,  and  steady  industry,  to  get  the  money  there  is 
in  the  garden.    Of  the  soil  ho  says : 

Almost  any  rharartor  of  soil,  with  the  exception  of  pnre  clay,  can  bo  brought  up  to 
a  bigli  btate  of  ft-rtility  by  inloi)tiug  the  proper  methods ;  but,  as  in  gardening,  *tlie 
early  bird  catches  the  worm/  and  n  weeks  difleronce  in  the  time  of  ripening  often 
makes  a  ditfercnco  of  from  one  to  tm'o  hnndrcd  dolku«  in  the  gross  receipts  irom  an 
acre,  tho  sandy  loam  will  have  the  advantage  over  a  lieavy  clay  soil,  even  if  they  are 
equal  in  other  respci':n. 

For  manurial  purposes  he  enumerates  stable  manure,  tanner's  and 
Boap-factory  refuse,  slaughter-bouse  manure,  sugar-bouse  scum,  wood 
Bshes,  and  the  various  concentrated  fertilizers,  including  fish  guano. 
His  compost  of  muck  is  mad6  thus:  dissolve  one  bushel  of  salt  in  tbe 
smallest  quantity  of  water,  slack  three  bushels  of  lime  with  it  under 
cover,  turning  it  over  two  or  three  times.  To  a  cord  of  muck  add  one 
bushel  of  this  lime  mixture,  and  then  a  cord  of  bam  manure,  and  in  six 
months  the  compost  will  bo  fully  equal  to  two  cords  of  the  best  stable 
loannre.  In  replj-  to  the  gardener's  question,  "  How  much  manure  can 
I  use  with  increased  profit  ?  ^  he  says,  "  If  he  is  alive  to  his  own  interest 
he  will  soon  discover  that  the  quantity  that  can  bo  so  applied  to  an  acre 
i^arge." 

He  treats  of  hot-beds  and  cold-frames ;  of  the  cultivation,  harvesting, 
preservation,  and  marketing  of  crops;  of  seeds  and  implements,  and, 
incidentally,  of  insects  and  remedies.  He  had  offered  8100  for  a  remedy 
against  the  insect  (Anthomyia  brassiccc)  which  jlroduced  "  club  roof  in 
cabbages,  and  received  a  large  number  of  recipes  in  reply — fourteen 
recommending  lime  in  as  many  ways — all  failures  save  one,  whicl^  recom- 
mended one  tcaspoonful  of  caustic  shell-lime  to  each  plant,  first  "  re- 
moving a  little  earth  from  around  the  stem,  putting  on  the  lime,  and 
then  replacing  the  soil.  This  method,  with  dustuig  the  roots  of  the 
cabbage-plants  with  fine  bone  flour  before  setting  them  in  place,  has 
given  me  the  best  results."  He  promises  to  try  the  lime  and  the  bone- 
dust  separately  another  year,  and  publish  the  result.  He  adds,  "  there 
is  no  doubt  in  my  mind  but  that  lime  does  check  the  insect." 

Of  the  new  pest,  the  cabbage-worm,(Piemrapar,)  he  says  that  neither 
lime,  fine  salt,  nor  carbolic  powder  had  any  effect  on  it.  '*  At  last  wo 
mixed  with  twenty  parts  of  superphosphate  of  lime,  one  part  of  carbolic 
powder,  and  three  parts  of  fresh  air-slacked  lime.  These  were  thoroughly 
mixed,  and  a  small  part  of  the  compound  thrown  by  band  into  the  head 
of  each  cabbage.  This  was  repeated  three  times,  with  the  most  satis- 
factory results." 

Of  the  boll- worm,  [HeliotMs  armigera^)  now  invading  northern  corn- 
fields, eating  the  growing  grain  in  the  husk,  he  says:  "  The  only  remedy 
that  we  know  of  is  to  make  small  fires  near  tho  com  patch  in  the  even- 
ing to  attract  tho  moths,  and  in  this  way  destroy  them  before  laying 
their  eggs."    Myriads  of  other  pests  would  share  their  fate. 


412  AGRICULTURAL   REPORT. 

The  larger  portiou  of  the  volume  is  devoted  to  descriptions  of  (bA 
newest  aud  best  varieties  of  vegetables  in  use,  their  cultivation,  && 
And  it  closes  with  treating  of  the  forcing-houses,  now  coming  into  osb 
near  the  largo  cities,  a  list  of  seeds,  their  vitality,  quantity  for  planting 
an  acre,  and  the  number  and  distances  of  plants  per  acre.  The  iDns- 
trations  of  imx)lements,  structures,  plants,  roots,  and  inflects  are  numer- 
ous and  well  executed. 

Every  Wom.vn  her  own  Flower  G.uidener:  A  haiidy  mannal  of  flower  £;arcleiuBg 
for  ladies.  By  Mrs.  S.  O.Johnson,  (^' Daisy  Eyebrigut.")  148  pages  sqiure  ISibol 
Now  York :  Office  of  the  Horticnlturist,  1871.  * 

An  earnest,  sensible,  much-needed  work.  <^  HaviHg  been  an  enthu- 
siastic lover  of  flowers  from  childhood,  and  having  cultivated  them  ever 
since  the  use  of  the  hands  was  learned,''  the  author  writes  fiom  expe- 
rience, and  for  a  good  and  humane  object. 

American  women  live  in-doors  too  much,  and  thus  sacrifice  their  health  and  Bpltita. 
*  *  *  This  little  pamphlet  is  written  for  the  pflrpose  of  coaxing  them  to  comAOit 
into  the  sunshine,  and  begging  them  to  ''list  to  nature's  teachings.^  •  •  •  Ihm 
little  faith  in  American  women  becoming  farmers — holding  the  plow,  wielding  thi 
spade  and  shovel — but  I  do  know  from  long  experience  that  all  the  rest  of  tha  mft 
can  be  accomplished  by  women,  if  they  possess  a  love  for  the  beaatifiil.  *  *  *  Tb 
dance  the  ''german  "  requires  quite  as  much  physical  streneth  as  to  plant  aflowi^ 
garden  and  rake  off  the  weeds ;  but  that  is  the  fashion,  ana  beef-tea  and  stimidnti 
must  be  resorted  to,  to  sustain  the  feeble  knees,  and  uplift  the  nexvelesB  ^fingOi 
Women  can  find  strcn^h  to  cultivate  a  garden  successfully  if  they  will  commenNbli 
degrees.  *  *  *  An  hour,  or  even  hali  an  hour,  is  long  enoueh  for  a  commsnMBMBiti 
and  the  next  day  extend  the  time  ten  minutes,  and  so  on^  until  yon ^^an  workftrthne! 
or  even  six  hours  in  succession.  But  take  it  easy.  Provide  an  old  piece  of  Gaipettaf: 
to  kneel  upon  while  planting  or  weeding  with  a  fork;  and  if  j^our knees  arenofesflcat^ 
tomed  to  that  position,  humor  them  by  placing  an  empty  raisin  or  soap  box  npoo  tti 
carpet  and  sit  upon  that ;  and  if  a  cushion  would  also  be  agreeabll^  cover  a  Bmalllfl' 
low  with  some  dark  chintz,  and  place  that  on  the  box.  Now  yon  will  have  a  hum- 
ous seat,  and  can  garden  without  a  sense  of  noin ;  yet,  don't  stay  too  long  nor  baeoM 
much  heated.  The  carpeting  protects  the  skirts  from  the  dampness  of  thesoilind 
should  always  bo  used. 

After  enumerating  the  implements  needed,  she  writes :  '^  With  tbese 
implements  every  woman  can  be  her  own  gardener,  and  not  only  niae 
all  the  flowers  she  may  desire,  but  also  contribute  a  large  share  of  tbo 
vegetables  that  are  always  welcomed  at  the  table  during  both  sannner 
and  winter.^'  Even  the  large  kitchen  garden,  which  should  belong  to 
every  farm-house  and  many  village  dwellings,  should  hare  the  mistnas 
for  overseer  and  director  to  secure  proper  taste,  neatness,  and  to  pro- 
portion its  respective  products  to  the  wants  of  the  household. 

But  flower  gardening  is  the  main  theme  of  this  mannal,  and  as  BUfih 
gives  full  directions  for  laying  out  beds  in  garden  and  lawn;  xnald]i| 
arbors,  rockeries,  and  trellises ;  selecting,  phmting,  and  cultivating  w 
the  varieties  of  bulbs,  plants,  vines,  and  flowers ;  for  making  np  booklets 
and  filling  vases ;  for  preserving  plants  and  seeds  through  tiie  winteTf 
&c.,  &c.  And  all  this  is  written  with  such  a  love  of  the  emplpymest 
and  its  results,  and  interspersed  with  so  many  apt  quotations  fcom  tiie 
poets,  as  to  infuse  not  a  little  enthusiasm  into  her  readers.  The  ch^- 
ters  on  '' Old-fashioned  flowers,*'  <<  Arrangement  of  bouquets  and  vasefl^' 
(including  '^  Flowei'S  in  churches,'')  and  the  last  chapter,  urging  mon 
general  cultivation  of  a  love  for  the  beautiful,  are  speciadly  interesting^ 

The  following  directions  are  given  for  the  treatment  of  bulbs  in  wi- 
dow gardening:  In  October  fill  a  shallow  sauce-didi  with  sand^vd 
Ret  in  it  hyacinth  (and  other  suitable)  bulbs,  and  cover  them,  with  mofli 
Set  it  away  for  three  or  four  weeks — till  the  bulbs  root.  Then  jdaoett 
in  your  window  for  sunshihe  and  air,  and  about  Christmas  yon  will  IiiV6 
a  delightful  fragrance  and  bloom  above  the  green  velvety  moss.  M 
course,,  due  heat  and  moisture  must  be  supplied.    As  the  flcfWeraiEide 
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w  bulbs  may  be  substituted  for  the  old.    Any  tolerably  deep  dish 
LI  do,  aud  it  may  be  made  with  moss  only. 

•  SirM>i£R  IS  A  Gakdex  :  By  Charles  Dudley  Warner.    With  an  introdactory  letter, 
by  Henry  Ward  Beecher^    lti3  pp.,  18mo.    Boston :  James  R.  Osgood  &,  Co,  1871. 

This  book  will  not  impart  much  information  on  planting,  cultivating, 
or  harvesting  garden  plants  or  prodacts,  but  it  will  aid  in  erasing  care- 
wrinkles  Irom  the  heart  and  planting  those  of  mirth  on  the  face ;  and 
for  this  it  may  be  commended  to  the  families  of  hard-working  farmers 
and  gardeners. 

The Khododcndron  and  ^^ American  Plants" — A  treatise  on  tlio  colture,  propagation,  aud 
species  of  the  Rhododendron,  with  cnltorol  notes  ux)on  otJier  plants  which  thrive 
under  like  treatment,  and  descriptions  of  species  and  varieties ;  with  a  chapter 
npon  herbaceous  plants  reqniiine  similar  cnltore.  By  Edward  Sprague  Rfuid,  jr., 
author  of  "  Flowers  for  the  Parlor  and  Garden,"  "Garden  Flowers,"  "  Bulbs," 
"  Seventy-five  Flowers."    12mo,  188  p9ges.    Boston :    1871. 

The  object  of  the  present  volume  is  to  introduce  to  popular  notice  a  class  of  plants 
which,  in  England,  forms  one  of  the  most  attractive  ornaments  of  the  garden.  They 
Ke  commonly  known  as  "  American  Plants,"  as  the  earliest  known  Rhododendrons,  the 
Kftlmias,  and  some  of  the  Azaleas,  are  natives  of  tMs  continent.  The  name  has,  how- 
over,  been  extended  to  embrace  many  other  plants  that  require  the  same  general 
imltnre,  but  which  are  not  indigenous  to  America.  *  #  *  *  There  is  a 
popular  belief  that  these  plants  "  cannot  be  cultivated."  *  »  *  »  ^po 
ihow  that  those  plants  can  be  grown  as  eaeily  as  any  others  is  the  purpose  in  the  follow- 
ing pages:  The  species  we  may  find  wild  in  our  woods  are  beautiful  enough  to  merit 
Bveiy  uttentiou,  but  we  are  by  no  means  limited  to  these.  The  skill  of  the  hybridist 
•  *  *  has  created  a  wealth  of  floral  beauty  in  Rhododendrons  and  Azaleas. 
RTe  may  liuvo  masses  of  bloom  of  almost  any  color  and  shade,  and  combinations  aud 
x>ptrabts  iunumerable.  .*  *  *  *  In  flower  they  are  magnificent;  in 
foliage  they  excel  every  evergreen.  They  can  bo  grown  as  easily  as  lilacs,  aud  bloom 
fnlte  as  freely. 

Of  the  two  hundred  and  forty-fonr  varieties  described  and  classified 
in  this  book  some  are  perfectly  hardy;  others  require  more  or  less 
shelter  from  cold  north  of  Philadelphia;  some  are  dwarf;  others  stand- 
ard; some  blossom  with  the  crocus;  others  in  July;  many  are  profuse 
bloomers ;  some  are  fragrant ;  thus  every  variety  of  size,  and  continu- 
ous blossoming  and  fragrance  for  three  months  or  more  maybe  secured, 
9ven  out  of  doors.  For  those  who  have  but  small  space,  the  author  gives 
lists — one,  three,  six,  twelve,  and  twenty-four  hardy  kinds;  eightecoi 
lands  very  line,  generally  hardy ;  twenty-five  kinds  magnificent,  require 
cellar  shelter  in  winter;  eleven  kinds,  late  bloomers;  nineteen  new 
kinds,  probably  hardy ;  twenty-five  kinds  very  distinct  in  variety,  and 
thirteen  which  are  standards.  The  European  plants  can  be  cheaply  im- 
ported, and  multiplied  by  cuttings  and  from  seed,  and  varied  by  hyDrid- 
ization.  Mr.  Hand  treats  not  alone  of  the  large  laurel,  (Rhododendr&n^J 
md  the  laurel  j)roi)er,  (KaLmia^)  and  the  wild  honey-suckle  or  Pfingsten 
Hume  of  the  Germans,  f  Azalea; J  the  bed  once  prepared  for  these,  you 
ian  easily  cultivate  tne  Labrador  tea,  (Ledum^)  the  heaths  and  the 
iieathers,  the  trailing  arbutus  or  Mayflower,  (Epigea  repensj — ^which 
*may  also  bo  raised  from  seed" — the  checker-berry,  the  partridge  or 
iwin-berry,  (MitchelUij)  the  cow-berry,  (VacdniumJ  used  like  cranber- 
ries, the  fragiant  daphne — ^blooming' twice,  June  and  September — ^the 
svinter-green,  the  pipsissewa;  besides  a  number  of  favorite  herbaceous 
lowers,  as  the  lung  wort,  (Ecpatica^J  the  tooth  wort,  marsh  marigold, 

lemone,  lily  of  the  valley,  the  lady-dipper,  moccasin  or  SToah's  ark, 
'  CypripediumJ  He  closes  his  book  by  saying,  '^  Indeed,  a  rhododendron 
tx^d  is  worth  all  the  trouble  of  making,  if  pnly  to  show  the  perfection  to 
which  our  native  lilies  can  be  grown."  "  They  grow  freely  and,  once 
()lanteilj  take  eare  of  themselves," 


414  AGRICULTURAL  REPORT. 

lilr.  iiiind  gives  a  catalogue  of  illustrated  works  referred  to  by  him, 
and  a  copious  index  for  those  who  seek  a  special  plant  or  subjects  HiB 
prefiKfe — always  the  author's  last  words — closes  thus:  **To  all  who 
would  obtain  iarge  floral  results  with  but  little  eflforts  we  would  saj— 
grow  rhododendrons,  and  other  American  plants ;  they  are  always  Ihwi- 
tiful,  pleasing  alike  in  evergreen  foliage  and  in  gorgeous  bloonL" 

1.  A  SiMPU^.  Fix)Wi:r  Gaf-dex  .  For  comitry  homes.  A  practical  guide  for  every  b4f> 
How  to  start  it ;  what  it  wiU  cost ;  how  lo  stork  it  to  have  dowers  the  year  moM. 
By  Charles  Eaniard,  author  ol'  **My  Ten-rod  Farm,"  tfcc,  I'iiuo,  7G  pages.  Bostim: 
1870. 

2.  Famiin«(  as  a  Profession ;  or  how  Charles  Loring  mado  it  pay.  By  T.  A.  Bland,  «dr 
itor  of  tho  Northwestern  Farmer ;  l'2mo,  87  pn^s.    Boston :  1870.  • 

3.  Five  Thousand  a  Year,  and  how  1  made  it  in  live  years'  time,  starting  without  ci^ 
ital,    I3y  Edward  AlitchcU ;  Itimo,  125  pages.    Boston:  1870.      ^ 

These  works  form  part  of  a  series  written  to  illustrate  the  attracticna 
of  country  life,  to  inspire  young  people  with  a  love  for  cultivating  the 
soil,  and  show  its  possible  rewards  when  resolutely  and  understandmi^ 
pursued.  These  lessons  are  inculcated  in  the  form  of  pleasant  narratiYM) 
though  some  may  justly  conSder  them  romances.  Mr.  Barnard's  boA) 
however,  professes  to  be  of  a  strictly  elementary  character,  with  dirtae- 
tions  for  managing  house  and  garden  plants  through  tho  year. 

SE\T=:NTn  Annual  Report  of  the  A:mekican  Dairymen's  Association,  with  traiaac* 
tious  and  addresses  at  tho  annual  meeting,  list  of  members  of  the  society,  lirt  of 
cheese  factories,  i-eports  of  factories,  and  other  piipers  of  value  and  interest.  Forflw 
year  1871.  lUustrated ;  8vo,  lff7  pages.  Pnblwhed  by  tho  Association,  Syxaeoa^ 
New  Yorlv. 


The  first  of  these  reports,  in  addition  to  the  usual  statistical  material, 
embraces  papers  on  the  following  subjects:  The  value  of  ebemm 
analysis  in  dairy  practice;  the  manufacture  of  condensed  milk;  poisoii 
cheese,  and  its  causes  5  individual  experience  in  making  and  marketiDg 
cheese  in  1871;  commercial  view  of  the  dairy  interest;  mannftctoxe  of 
butter  in  creameries ;  care  of  milk;  the  winter  food  of  dairy  stock;  root 
cidture  and  steaming  food ;  and  the  just  «ipportionment  of  milk  valoeB 
among  patrons.  The  repoil;  of  the  Northwestern  Association  coDtaiu 
papers  on  grasses  for  the  dairj-;  i)rinciples  of  breeding;  conditioil  and 
prospects  of  the  dairy  interest  of  the  Northwest ;  size  and  shape  of 
cheese,  and  the  best  methods  of  manufacture;  besides  varied  informa- 
tion presented  in  the  reports  of  discussions. 

Will-vrd's  Peactical  Dairy  IIusijandiiy.  A  complete  treatise  011  dairy  famu  anft 
farinin;; ;  dairy  stock  and  stock  feeding; ;  milk,  its  manap^meut  and  uianufactiireinto 
hutter  and  cheese;  history  and  mode  of  organisation  of  butter  and  cheese  ftetorieB} 
<lairy  utensils,  &c.;  with  illustrations.  13y  X.  A.  Willard,  A.  M.;  &vo,  &I6  pivefc 
New  York :  Rural  New  Yorker  ofllce. 

Mr.  Willard  has  long  been  known  as  a  leading  authority  on  matters 
pertaining  to  the  dairy  interest,  and  this  volume  emijodies  the  fruits  rf 
many  years  of  intimate  acciuaintance  with  the  best  methods  pursued  in 
this  country  and  in  Europe  in  the  production  of  milk,  butter,  and  cbceflb 
The  choice  and  nianagemeiit  of  land,  the  selection  of  stock,  tho  sitaa- 
tion  and  construction  of  buildings,  tlie  most  proiitablo  courses  of  feed- 
ing, tho  most  approved  processes  of  manufacture  at  the  farm  and  tke 
factory,  are  thoroughly  discussed,  and  the  numerous  illustrations  helpto 
a  complete  understanding  of  the  text.  The  work  is  of  value  to  the  gen- 
t;ral  reader,  as  well  as  to  the  professional  dairyman,  IVom  its  conipre' 
hensive  view  of  one  of  the  most  important  fields  of  uatioual  iuduitiyj' 
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whose  prodncts  iii  milk,  butter,  and  cheese  have  been  estimated  at 
$400,000,000  per  year. 

Transactions  of  Tin:  Vermont  Dairymen^s  A*ssociation,  ISTO-Tl.  Embracing  tho 
addresses,  essays,  and  discussions ;  8vo,  pp.  178.    Published  by  the  secretary. 

Batter-making  has  long  been  the  prominent  specialty'  of  Yermont 
dairying,  and  consequently  a  large  proportion  of  this  report  is  devoted 
to  a  consideration  of  tho  butter  product.  It  is  particularly  valuable  in 
presenting  the  experiences  of  practical  dairymen  of  that  region,  point- 
ing out  not  only  tho  current  errors  in  tlie  management  of  this  staple, 
but  also  the  sure  and  profitable  path  to  improvement.  A  few  sentences 
irom  the  addresses  and  reports  of  discussions  will  illustrate  tho  earnest 
business  spirit  which  characterized  the  conferences  of  tho  association. 
President  E.  D.  Mason  said: 

Let  us  at  this  meeting  resolve  that  tho  leading  interest  of  our  State  shall  bo  put  iu 
better  standing  in  tho  markets  of  tho  country.  There  is  no  danger  in  overdoing  the 
bnsiness,  or  overstocking  the  markets  with  a  first-class  article.  The  supply  of  cood 
batter  and  cheese  is  far  oehind  the  demand.    *  *  *    It  does  seem  that  tnero 

is  eomething  wrong  about  tho  manufacture  of  butter  and  cheese  iu  this  commonity. 

Mr.  F.  D.  Douglas  said  : 

Let  it  not  bo  understood  that  I  admit  that  wo  are  behind  tho  world  around 
us  in  this  matter.  These  remarks*  will  apply  to  every  other  section  of  the  country, 
with  a  few  limited  exceptions.    *  *  *    It  is  a  matter  of  reproach  to  Ver- 

mont dairymen,  that  while  a  strictly  prime  article  of  butter  wiU  scU  in  Boston  market 
for  §1  per  pound,  the  great  mass  of  our  butter  sells  for  scarcely  one-third  of  that. 
•  *  *    The  lact  that  our  neighbors  of  Orange  County,  New  York,  receive 

nearly  twice  as  much  per  pound  for  butter  as  we  of  Vermont,  is  just  as  much  a  reproach 
toua. 

He  claims  that  Vermont  butter  is  of  good  quality,  but  that  the  want 
of  uniform  excellence  reduces  market  quotations -of  the  butter  of  the 
State ;  that  the  best  prices  would  bo  paid  for  an  article  whose  uniform 
good  quality  had  given  it  a  fixed  reputation.  That  was  his  own  exi>e- 
lience  in  establishing  a  special  brand ;  when  he  began  to  make  really 
good  butter,  customers  came  to  him,  taking  it  at  his  own  prices.  He 
also  ehumed  that  the  introduction  of  the  manufacture  of  condensed 
milk,  iu  dairy  factories,  would  obviate  a  common  objection  to  them, 
namely,  that  they  did  not  use  milk  in  tho  first  part  nor  in  the  latter 
part  of  the  milking  season. 

PRACTiCAi^  Hints  on  Dauiying,  or  Manual  for  Butter- making  ;  by  John  P.  Corbin, 
Whitney's  Point,  New  York;  64  pp. 

This  manual,  in  addition  to  directions  for  butter-making,  contains  in- 
structions for  the  erection  and  management  of  a  dairy,  and  for  tho 
manufacture,  packing,  and  marketing  of  good  butter. 

Cattlk  Transportation  in  the  United  States  :  An  essay,  by  George  T.  AugcU, 
president  of  tho  Massachusetts  Society  for  tho  Prevention  of  Cruelty  io  Animals. 
7  pp.,  large  8vo.    Boston :  Published  by  the  society,  1872. 

This  little  brochure  details  the  inhumanities  inflicted  upon  cattle 
transportation  in  this  country,  and  attempts  to  indicate  the  sanitary 
iangei'S  threatening  our  people  in  the  use  of  unwholesome  meat.  The 
authority  of  a  wise  law  is  invoked  as  the  proper  femedy  for  this  grow- 
ing evil. 

The  IIand-Book  of  IIusbakdry  :  A  Guide  for  Farmers,  young  and  old.  By  Geo.  E, 
Waring,  jr.,  of  Ogden  Farm,  author  of  "  Elements  of  Agriculture,"  &c.  Ulnstratod. 
evo,  GUI  pages.    New  York:  1870. 

Ill  this  work  Mr.  Waring  gives  not  only  what  he  has  learned  from  his 
own  labors,  but  the  recorded  experience  of  numerous  writers,  for  hun- 
dreds of  years,  on  the  fundamental  principles  of  agnculture:  ^>How  the 
seed  sprouts,  the  leaf  shoots,  the  blossomcl^Bfolds,  thefiruit  ripens;  how 
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renewed  life  and  vigor  spring  from  death  and  decay:  how  fiddB  aipex- 
haustedy  and  made  fertile ;  how  crops  are  increased^  and  kine  grown; 
how,  from  only  air  and  earth  and  water,  such  a  marvel  as  i2aii  is  nuide 
to  live  and  move."  His  experience  as  a  saccessful  farmer  has  enabled 
him  to  separate  the  chalf  from  the  wheat,  or,  at  least,  to  select  ih>m  tke 
teachings  of  others  (whether  in  the  field  or  the  study)  information  that 
the  farmer  will  be  most  benefited  by  gaining.  As  some  may  a£foct  t9 
depreciate  Mr.  Waring's  teachings  with  the  cry  gf  "  book-farming,"  In 
says  very  pertinently  that  every  sensible  farmer  will  look  with  profirand 
resi)ect  on  the  valuable  aid  rendered  to  agriculture  by  the  discoveries 
of  science,  and  by  the  practical  application  of  these  discoveries;  and 
will  consider  in  what  particulars  they  have  improved  his  own  li& 
The  book  contanis  eightepn  chapters,  opening  with  a  discussion  of 
the  question  whether  to  buy  or  lease  a  farm ;  the  commencement  of 
operations ;  the  key-note  of  good  farming ;  fences  and  farm  bmldingi; 
drainage;  plowing,  sub-soillug,  and  trenching;  manures;  rotation  of 
crops;  grceu,  root,  and  forage  crops ;  live  stock ;  soiling  and  pastDiing; 
medical  and  surgical  treatment  of  domestic  animals ;  the  daiiyi  Ac; 
closing  wuth  a  chapter  of  tables  of  almost  daily  use  to  the  farmer  and 
gardener.  On  the  question  whether  to  settle  at  the  East  or  the  West) 
Mr.  Waring  sums  up  the  points  as  follows : 

Lot  US  suppose  ii  yoiiTi^  man,  just  married,  to  liavo  a  cosh  capital  of  $1|000,  (and  Aft 
samo  principles  ^vili  hold  goo<l  iu  the  case  of  a  smaller  or  iimch  laiper  amonnt,)  vitik 
which  ho  purposes  to  commence  farming.  Ho  starts  in  lifo  with  nis  own  heftdud 
hands,  the  head  and  hands  of  his  wife,  and  his  $1,000  in  money.  His  object  is  lo  to 
uso  these  advantages  as  to  get  out  of  his  life  the  greatest  amount  of  good.  The  vflrid 
lies  before  him  for  a  choice.  He  can  buy  (with  a  mortgage)  five  or  ton  acres  on  tte 
outskirts  of  a  manufacturing  town  at  the  East,  or  ho  can  have  one  hundred  and  ibi^ 
acres  at  the  West  for  the  taking.  If  he  is  the  right  sort  of  a  man,  be  maygrovBdi 
with  the  same  amount  of  labor,  during  his  whole  lifetime,  at  oither  place,  raty  jan 
hence  ho  would  have,  at  the  West,  a  capital  farm,  weU  fenced,  well  watered,  wiu  |^ 
out-buildings,  and  with  a  good  house.    Probably  ho  would  also  havB  lus  dura  df 

Solitical  honor  and  social  distinction.  At  the  East  ho  would  have  glasfr-homeiiliofe- 
eds,  rich,  lauds  for  vegetables,  a  homo  with  all  the  modern  convenienceay  and  tbe 
most  agreeable  kind  of  work  for  the  evening  of  his  life.  He  would  belenlilAilyts 
aehieve  personal  distinction ;  but,  on  the  other  hafid,  his  wife  wonid  have,  at  leHl  at 
the  commencement,  less  drudgery,  and  his  children  better  advantages  for  edncitifln 
near  home. 

These  are  the  two  extremes  which  arc  opeii  to  him,  and  his  opportunities  cover  tbe 
wholo  ground  between.  It  is  for  each  mau  to  weigh  well  tho  arguments  on  bothiidfli 
of  tho  case,  and  decide  for  himself,  what  no  book  can  tell  him,  which  xiromiBei  fht 
most  of  what  he  considers  tho  most  desirable. 

Ill  selecting  a  farm,  of  courso  a  malarious  district  must  be  avoided. 
there  being  iio  curse  like  fever  and  ague.  Tbe  size  of  the  farm  Bhoala 
^e  goverued  l\y  the  amount  of  one's  capital,  No  mau  at  the  East  is 
vise  who  goes  in  debt  for  more  than  fifty  acres,  especially  with  smafl 
oieans  for  the  purchase  of  stock,  implements,  and  manure.  Fifty  aeOBf 
Drought  to  the  highest  state  of  cultivation,  will  produce  more  at  mndi 
^ss  cost  than  will  one  hundred  only  half  so  well  cultivated.  It  is  befe- 
er  to  buy  a  fann  run  down,  rather  than  a  good  one,  even  with  good 
'nprovements,  if  they  are  not  exactly  what  are  required,  (unless  tlio 
"iprovements  can  be  bought  for  much  less  than  cost,)- it  bein^  better  to 
lay  $50  an  acre  for  a  farm  that  $50  more  will  make  exactly  nghtj  than 
^00  for  a  place  that  never  will  be  exactly  right.  Lands  aboondugin 
*'vamps,  rocks,  and  stumps  are  expensive  to  clear  up,  and  delay  legttt 
•ate  farm  openitioiis.    rarmers  are  apt  to  forget  this,  when  they  dont 

-v  out  money  to  have  it  done. 

The  place  should  be  adapted  to  the  sort  of  farming  one  desires  to  fit 
vw.  Moist,  cold  s(nl  is  not  suitable  for  the  best  fruit,  nor  high  4nd  diy 
mirl«  foT»  tho  bps    rrnss     ^f  hoavy  manuring  is  required,  a  locatipn 
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a  city  or  large  town  is  desirable,  where  manure  ^Emd  other  fertilizers 

oe  hanled  oat.    As  the  farm  is  to  be  one^s  home,  the  location  shoold 

e  pleasant,  and  the  home  attractive  for  the  wife  and  children,  or  the 

will  mn  away  from  the  old  roof-tree  as  soon  as  their  age  and  cir- 

stances  permit,  in  the  hope,  at  least,  of  a  more  agreeable  life. 

jiB  the  inqniries  of  maoy  farmers  and  scientific  men  in  other  walks 

life  have  been  applied  to  finding  ont  how  plants  grow,  and,  what 

nil     ice  is  exerted  upon  them  by  soils  and  manures,  &eir  experience 

vig  been  published,  a  beginner  should  make  himself  familiar  witii 

r  results  in  agricultural  books  and  papers.    Let  neighbors  ridicule 

n  as  a  ^^book-farmer*'  if  they  choose,  the  condition  of  his  farm,  after 

V  years,  will  be  a  sufficient  answer  *to  those  who  have  laughed  at 

[labit  of  reading  about  farming. 

xhat  land  should  be  made  damper  by  being  drained,  and  that  under- 

ning  should  prtve  one  of  the  best  preventives  of  the  the  ill  effects  of 

conght,  is  the  apparently  anomalous  proposition  on  which  one  of  the 

gest  argumeuts  in  ^vor  of  draining  is  based.    It  seems  hard  to 

9     vothat  a  field  baked  to  the  consistence  of  a  brick-yard,  gaping 

in  wide  cracks,  and  covered  with  a  stunted  growth  of  parched  and 

rsty  plauts,  would  be  improved  by  the  laying  of  hollow  tUes  four  feet 

)ep  in  the  driedup  mass.    For  the  first  year  not  much  effect  would  be 

sible ;  but  in  the  next  and  all  succeeding  years,  as  long  as  the  tiles 

intinued  to  act,  the  most  beneficial  resists  would  be  visible.    This 

iking  and  cracking,  and  the  unfertile  condition  of  the  soil,  are  the 

lit  of  a  previous  condition  of  entire  saturation.    Clay  cannot  be 

ed  into  bricks,  nor  dried  into  lumps,  unless  it  is  made  soaking 

Dry  or  only  damp  clay,  once  made  fine,  can  never  again  be  made 

I     »y,  unless  made  thoroughly  wet,  and  pressed  together  while  in  tiiat 

ition.    Neither  can  a  considerable  heap  of  pulverized  clay,  kept  cov- 

rvu  from  the  rain,  but  exposed  to  the  sun  and  air,  ever  becomeevenap|)ar- 

ly  dry,  except  within  an  inch  or  two  of  its  surface.    Underdrainmg, 

I     •  it  has  bad  time  to  bring  the  soil  for  two  or  three  feet  to  a  thoroughly 

Ill-drained  condition,  prevents  its  becoming  baked  into  lumps,  or  toodiy 

IT  the  purposes  of  vegetation.    The  water  of  heavy  spring  rains,  in- 

tead  of  lying  soaking  in  the  soil  until  the  rapid  drying  of  summer 

akes  it  into  eolierent  clods,  settles  away,  and  leaves  the  clay  too  much 

ried  to  crack  into  masses.    There  are  many  farms  on  which  fields 

^rmed  *Miaturally  cold,''  "heavj-,"  "sour,"  "springy,"  cultivated  yeai 

ir   yejir,  under  heavy  disadvantages,  with  half-crops,  heavy  labor, 

II  "  catching  "^  work,  that  could  be  rendered  warm,  mellow,  and  fer- 

le  by  judicious  drainage.    After  describing  the  various  operations 

)iuiec*ted  with  tile,  stone,  plank,  brush,  and  pole  drains,  and  the  com- 

[urative  cost  of  each  moiV^,  he  claims  that  the  following  advantages 

ill  result  from  a  thorough  system  of  tile-draining:  1.  It  greatiy  lessens 

le  evil  effects  of  drought ;  2.  It  enables  the  soil  to  receive  a  larger  sup- 

ly  of  the  fertilizing  gases  of  the  atmosphere,  (carbonic  acid  and  am- 

onia ; )  3.  It  warms  the  lower  portions  of  tiie  soil ;  4.  It  lessens  the 

K>ling  of  the  soil  by  evaporation ;  5.  It  greatly  facilitates  the  chemical 

:;tion  by  which  the  constituents  of  the  soil  are  prepared  for  the  use 

f  plants,  and  by  which  its  mechanical  texture  is  improved ;  6.  It  tends 

>  prevent  grass  lands  from  "  running  out ; "  7.  It  deepens  the  surfEice 

)il ;  8.  It  renders  soils  earlier  in  the  spring,  and  keeps  off  the  effects  of 

>ld  weather  longer  in  the  fall ;  9.  It  prevents  the  throwing  out  of  grain 

1  winter;  10.  It  enables  us  to  work  much  sooner  after  rains;  11.  It 

re  vents  land  from  becoming  sour;  12.  It  lessens  the  formation  of  a 

27  A 
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crust  on  the  snriaGcTof  the  soil  alter  raius  iu  hot  weather.  All  tbew 
positious  are  illustrated  in  detail. 

Iu  his  chapter  on  plowing,  siibsoiling,  and  trenching,  Mr.  Waring 
states  that  England,  with  fewer  land-holders  than  the  State  of  New 
York,  aud  with  nearly  all  her  farmers  working  leased  land,  has  alxMll 
eight  hundi^d  steam-plows  aud  cultivators  in  active  use,  cultivating  ut 
fiiriroui  300,000  acres.  The  system  of  general  steaui  cultivation  hit 
thei^  been  au  established  success  for  a  dozen  years,  succeeding  in  qiiti 
of  numerous  impedimenta,  iu  the  way  of  small  fields,  uneven  sorfim, 
aud  crooked  feuces.  It  must  soon  ^et  a  foot-hold  on  tho  farms  of  our 
western  prairies,  where  eveiy  circumstauco  that  can  promote  its  effldent 
applictition  seems  ready-made.  ' 

Mr.  Waring  devotes  about  eighty  pagesto  the  subject  of  manareB,gnr* 
iug  therosults  of  many  years  of  stmlyaud  si)eculation,  aswell  asof  expsi- 
meuts.  As  to  the  relative  value  of  the  droppings  df  different  animalii 
those  of  fowls  are  considered  tho  most  concentnitcd  and  active  of  d 
manuivs  produced  ou  the  farm,  as  they  live  on  the  most  coucentnrtfid 
and  richest  food,  namely,  seeds  aud  insects. 

In  raising  wheat  the  following  points  are  presented,  with  the  opiskn 
that  their  careful  observiuice  will  increase  the  general  average  yidd 
from  twelve  to  twenty-eight  bushels : 

1.  The  hiucl  luay  with  ad  vantage  bo  uuulu  as  rich  us  i)Os»iblc,  (tho  apiilkatkmof 
fivsli  btablo  maiiui-t)  in  the  iiiiiiKiliato  juvparatinii  for  tho  uru]»  boiu^  avoiducL) 

2.  It  should  \n\  tborou^hly  drained,  <uthor  naturally  ur  artiticiaUy. 

;{.  Tho  SL'cil  should  bu  tieiocted  with  cai*t^,  and  of  thu  Hurt  that  is  most  Ukely  toiDO' 
coed  IU  tho  crliinato  aud  »oil  of  the  locality. 

\.  Tho  socd  should  always  be  drilhjd,  rathor  than  sown  broadcast. 

r».  Tho  rid<;(:s  uiado  by  tho  drill  Khould  uot  bo  h:volcd  by  tho  barrow  or  roller  oriil 
after  tho  p^i'uuud  huH  fcH.^ttled  iu  tho  e^priu^. 

t).  Tho  aiuouut  of  hced  should  bo  from  one  bu»hel,  or  ovuu  less  on  vcrj'  rivbludflo 
two  bushels  ou  Iho  least  rich  ou  which  it  will  ])ay  to  ^row  -wheat. 

7.  WheriJver^Huliicie.ut  help  can  Im^  obtained  it  will  probably  pay  tohocthccropeaxij 
iu  tho  spring; ;  It  will  tx'rtaiiily  pay  to  n'uiove  all  weeils  p'owiu^' among  it 

cj.  Tiio  ci'ups  .should  be  out  from  ten  days  to  two  weeks  beforo  the  gram  is  thonmsUj 
rii>e. 

He  a^ssumes  that ''  isowod  corn'-  as  a  forage  crop  produces  more  feed 
on  a  given  area  than  au^*  other  plant,  unless  it  is  sorghum.  Durinff  the 
intense  heats  of  summer  it  grows  (on  rich  aud  well-drained  land)  aft 
nothing  else  will,  ationling  during  August  aud  i3eptember  a  laxariaDt 
supply  of  tlie  very  best  food  for  all  animals  not  kept  for  i^ork.  Even 
tiwine  will  thrive  ou  it,  while  fur  milch  cows  it  is  unequaled  by  any  otto 
food,  largely  increasing  the  flow  uf  milk.  It  should  be  sown  in  ^iDi 
three  feet  apart,  so  that  they  cau  be  worked  out  with  the  caltivalv> 
Next  to  Indiau  corn  bethinks  there  is  no  forage  crop  equal  toreddover. 
Consideriug  its  etl'ect  ou  the  laud,  it  should  ^'ank  iirst;  for  while  Inditt 
corn  requires  lich  laud  and  ample  manuring,  clovei*,  striking  its  feedm 
deep  into  the  earth  and  iiudiiig  nutrimcut  where  the  shorter  and  Doie 
delicate  roots  of  cereals  never  go,  is  the  most  fertilizing  crop  gxowBi 
and  may  justly  hit  called  the  ])oor  man's  maniu'e.  Ho  also  lecomffleodB 
rye  and  millet  as  forage  croi)s. 

Mr.  A^'aring  gives  his  experience  in  soiling  about  thirty  auimabyoU 
and  yiiung,  ou  his  farm,  near  Newi)ort,  lihode  Island.  The  place  hid 
but  recently  come  into  his  possession,  after  years  of  leasing  and  ekto- 
ning,  and  was  in  too  poor  conditiou  to  show  the  best  effects  of  aoilinfr 
The  ivsnlts  convince  him  that  in  a  very  few  years  he  will  be  ahlete 
feed  a  full  p;rown  animal  abuudautly  i'rom  the  product  of  a  singlehalf 
acre,  during  the  whole  sciison,  from  the  middle  of  May  to  the  mlddtorf 
November.    Jic  thinks  that  the  increased  production  from  one  year  to 
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3xt  will  bo  in  coustantly  ^wing  proportion,  the  fertility  of  the 
being  improved  not  only  m  the  ratio  of  the  amount  of  mannro 
)dy  but  also  of  the  number  of  cultivations,  and  by  the  absence 
injurious  effect  of  the  feet  of  animals  pasturing  npon  it.  In  feed- 
iventy  cows,  the  extta  labor  of  manuring,  planting,  cutting,  and 
ig  would  require  during  six  months  of  the  year  the  services  of 
oan  and  one  yoke  of  oxen ;  but  the  following  facts  are  to  be 
lered :  1.  The  man  and  team  employed  for  the  soiling  work  oan 
r  valuable  assistance  at  harvest  time,  or  whenever  the  work  is  ha^, 
ill  regularly  do  much  outside  work.  2.  The  condition  of  the  ani- 
will  be  much  better  than  when  pastured  in  the  field.  3.  The  pro- 
)f  u)ilk  will  be  larger.  L  The  chatice  that  butter,  cheese,  or  milk 
ave  its  taste  affected  by  wild  onion  and  other  high-flavored  weeds 
>e  prevented.  5.  The  time  wasted  and  the  derangement  of  farm- 
necessitated  by  driving  cattle  to  and  from  the  pasture  will  be 
bed.  6.  The  fertility  of  the  farm  will  be  incalculably  increased 
.^  immense  accumulations  of  the  veiy  best  of  all  manures.  Land 
this  year  will  soil  twenty  head  of  cattle  should,  live  years  hence, 
t  least  thirty  under  the  same  general  treatment,  while  it  will 
been  raised  to  such  a  condition  of  fertility  tiat  it  may  bo  repeatedly 
ed  with  grain,  with  the  certainty  of  the  very  best  results, 
the  management  of  dair>*  cows,  these  general  principles  arc  sug- 
1 :  1.  The  (jow  should  be  constantly  kept  in  a  thriity,  healthy 
tion,  and  with  a  voracious  api)etite.  The  great  end  of  her  life, 
'oductiou  of  milk,  cannot  bo  accomplished  unless  she  is  comforta- 
id  cheerful,  and  unless  she  consumes  the  largest  amount  of  food 
b  is  possible  for  her  to  take  into  her  stomach  without  iujury  to  her 
1.  2.  The  charact<n'  of  the  food  should  conform  to  the  end  it  is 
d  to  attain;  if  for  milk  to  be  sold,  to  stimulate  the  production 
uitity  and,  incidentally,  to  induce  the  drinking  of  a  large  amount 
ter,  while  foi*  making  "butter  the  foixl  should  be  less  watery  in  its 
3ter,  and  much  richer  iu  quality.  3.  Pregnant  animals,  in  addition 
)  demand  which  the  secretion  of  milk  makes  upon  their  digestive 
B,  require  a  certain  quantity  of  food,  and  food  of  the  most  nntri- 
character,  for  the  development  ot  the  fa^tus.  1.  The  stock  should 
fed  that  the  manure  heap  be  made  as  rich  as  is  consistent  with 
ible  feeding. 

A  chapter  on  steamed  food  ]Mr.  Wariug  remarks  that  after  two 
experience  he  thinks  that  one-third  of  the  food  is  saved  by  steam- 
md  he  is  sure  that  corn-stalks  that  have  molded  in  the  stack, 
'  oats,  cut  green  and  badly  cured,  and,smoky  hay,  (nearly  the 
of  which  would  bo  rejected  if  fed  uncooked,)  are  eaten  with  axid- 
cooked,  and  with  evident  benefit  to  the  stock.  There  is  no  ad- 
ge  in  steaniiug  roots;  there  is  a  freshness  about  them  in  their  raw 
:hat  is  perhaps  beneficial,  and  certainly  very  acceptable  to  stock. 

I  KNOW  OF  Farmin'cj  :  A  6)erit«s  of  brief  and  plain  expositlour;  of  practical  apfri- 
ire,  UK  au  art  based  npon  science.  By  lloraco  Greeley.  335  i>p.,  12mo.  Now 
:  G.  \V.  Carletou  «fc  Co.     1871. 

s  work  was  originally  published  in  the  New  York  Tribune  in  weekly 
ers.  i^Ir.  Greeley  writes  "  mainly  for  beginners — ^for  young  persons, 
3me  not  so  young,  who  are  looking  to  farming''  as  their  vocation, 
3  hope  of  arousing  a  spirit  of  inquiry-  which  will  lead  on  to  the 
il  and  study  of  profonnder  and  better  books.  His  qualifications, 
fi-om  his  experiments  on  his  £eu*m  at  Chappaqua,  are  the  experi- 
of  a  laborious  boyhood  on  the  rugged,  stony  soil  of  a  New  Hamp- 
farm  and  on  a  forest-covered  one  in  Webtem  New  York,  supple- 
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inented  by  reading,  conversations  and  observations  of  diverse  soils  and 
systems  of  farming  in  Enropc  and  America. 

no  opens  Tvith  the  question,  "  Will  farming  pay  ?  ^  and  proves  by 
many  instances  and  statements  that  it  mil  pay,  on  the  average,  as  trell 
as  the  trades  and  professions.  Bnt,  as  in  other  vocations,  there  is  ffioi 
and  bad,  ^nd  it  is  good  farming  that  pays.  lie  assumes  tiiat  ^<  tbe  fidr- 
est  single  test  of  goo<l  fanning  is  the  increasing  productiveness  of  tte 
soil.'' 

Chapter  3 — "  Where  to  farm  ^ — states  the  conditions  which  should  de- 
termine the  answer.  Though  he  favors  migration,  (West  or  Sooth)* 
especially  co-operative  migration — ^he  says  emphatically : 

Ho  who  Ilus  a  farni  already,  and  is  content  with  it,  lias  uo  reasou  to  ask, "  WhiUia 


to  bay  and  work  it,  and  know  how  to  mako  the  most  of  it,  I  bcliGvo  yon  may  find  lui 
rrally  uu  cheap,  aU  things  con»idercd,  in  Vermont  as  iu  WlscoiiBiu  or  Arkansaii. 

Chapters  4,  o,  and  C,  on  "  Preparing  to  farm,"  "  Buying  a  fitrm,"  and 
"  Laying  off  a  farm,"  arc  specially  instructive  for  a  beginner,  who  is 
cautioned  to  make  ^^no  haste,"  but  to  acquire  that  firat,  greatest  pre- 
requisite, experknwe,  even  if  he  must  gain  it  by  hiring  as  a  laboieron 
some  well-managed  farm.  Such  a])prenticeship,  and  the  study  of  good 
agricultural  Avorks,  will  furnish  capital  for  purse,  hands,  and  braiiL  In 
buying,  the  almost  (.'crtainties  of  future  ])roduction  must  be  regaided. 
that  burdensome  debt  may  bo  avoided.  The  wealthier  beginner  is  tm 
to  buy  justp  so  large  a  farm  as  half  his  meaus  will  i)ay  for ;  but  he  is  id- 
vised  that  the  farmer  has  too  much  who  allows  auy  portion  to  Uo  idle 
and  unproductive.  Aji  to  size,  while  not  a  believer  in  '^ten  acni 
enough,"  Mr.  Greeley  thinks  there  are  few  who  are  able  to  manage  a 
laige  farm  well.  lie  advises  the  beginner  to  study  well  the  characta 
and  capabilities  of  each  acre,  and  plan  how  to  make  the  most  of  it  ^be- 
fore ho  cuts  a  lining  tree  or  tligs  a  solitary  drain,"  and  says :  *'  I  woaU 
devote  at  least  a  ^ear  to  this  thoughtful  observation,  and  study."  He  is 
opposed  to  pastures,  generally,  as  cattle  eat  the  best  grasses  and  aUov 
coarser  kinds  and  weeds  to  run  to  seed  and  increase.  But,  if  any,  tiie 
pasture  lot  should  be  small  and  central,  so  as  to  be  easfly  supplied  with 
additional  feed  and  provided  with  shelter. 

Besides  frequent  incidental  mentions,  he  devotes  chai>ters  7,  S,  9,  and 
'23  to  the  itlantiug  of  forest-trees  of  the  most  valuable  kinds,  as  dielter 
belts,  to  occupy  rugged,  steep,  and  stony  places,  and  tbr  other  uaefcl 
piu'poses. 

Utility  (ho  says)  is  the  rc^uou  luvd  cud  of  all  vcgetablo  growtli— of  a  hickory's  m 
loHB  tbuu  of  a  coni-Htalk-s.  I  nave  always  considered  ''  Woodmou,  apaie  that  trae^"  jni 
about  the  most  mawkish  bit  of  badly  versified  prose  in  oiir  laugnagOy  and  never om 
guess  bow  it  should  tt)ueb  the  sensibilities  of  any  one.  Understand,  then,  tint  I 
urge  the  plautin*;  of  trees  mainly  because  I  believe  it  will  paj/,  and  the  prcservalioB^ 
uipi'ovement,  and  extension  of  forests,  precisely  for  that  reason. 

Even  of  level,  tillable  land  he  would  have  one-fourth  wooded,  andall 
fther  lands  he  would  cover  thickly  with  the  best  trees,  to  bethinnedoot 
or  poles,  &c.,  from  year  to  year,  to  the  greatest  profit ;  while,  on  the 
^Tcat  western  plains,  he  would  have  quarter-sections,  and  even  sqmvB 
niles,  thus  covered  for  shelters  and  market  purposes.    He  says : 

Wero  all  the  nig<;cd  eresta  and  rocky  aeclivities  of  this  county  (Westchester,  Set 
t'oTk)  bounteously  wooded  onee  more,  and  kept  so  for  a  geueratiou,  our  floods  miU 
>o  less  ijjgurious,  our  springs  unfailing,  and  our  streams  more  constant  and  eqaftUe:on 
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lo  and  invifiiblo  insect  enemies  have  all  bnt  annihilated ;  and  ire  should  keep 
TBy  and  make  more  milk  on  two-thirds  of  the  land  now  devoted  to  ii^rass  than 
Uy  do  from  the  whole  of  it.  And  what  is  true  of  Westchester  is  measnrably 
very  mral  county  in  the  Union. 

b  he  says  of  draining,  incidentally,  and  in  chapters  10  and  11,  (in- 
what  he  calls  "  my  blunders,")  of  irrigation,  in  chapters  12, 13, 
4:6,  is  instructing  and  suggestive.  • 

Tites  of  birds  as  follows : 

rere  to  entimate  the  average  absolute  loss  to  the  farmers  of  this  country  from 
b  $100,000,000  per  annum,  I  should  doubtless  be  far  below  the  mark ;  1  have  no 
at  our  best  allies  in  this  inglorious  warfare  are  the  birds.  They  would  serve 
did  not  doatroy  them.  *  »  »  •  The  boy  who  robs  a  bird's  nest  is  robbing  the 
r  a  part  of  his  crops.  *  *  *  »  The  farmer  mi^ht  as  weU  consent  that  any 
ruffian  should  shoot  his  horses  or  cattle  as  his  birds. 

jhapter  on  "  sheep  and  wool-growing ''  contains  a  merited  anath- 
:ainst  dogs,  and  recommends  protection  against  them.  "Co- 
^n''  in  emigration,  in  the  purchase  of  expensive  farm-implements, 
ng,  and  in  other  matters  of  common  interest  is  set  forth  in  chap- 
and  42 ;  clubs  for  farmers  and  their  families^  in  43 :  and  the  use 
ge  for  fertilizing  crops  in  chapter  45.  We  close  with  an  abstract 
'  summing  up,"  chapter  52 : 

)od  farming  pays — no  business  is  more  certain  to  be  profitable. 
)  farmer  should  occupy  more  land  than  he  can  manage  profitably* 
le  beginner  should  select  his  location  carefully,  and  once  for  aU. 
3  one  should  engage  in  farming  for  himself  without  previous  train- 
the  farm. 

•efer  a  small  farm,  without  debt,  to  a  large  one  with  it.  -There 
rays  be  land  for  purchase  when  you  liave  earned  money  to  buy  it. 
roid  much  pasturing,  and,  when  land  is  worth  $100  per  acre, 
:o  soiling. 

30(1  timber  on  rough  or  rocky  land  will  pay  better  than  gtass, 
Duld  be  cut  otit^  rather  than  cut  off. 

tiderdrain  lands  that  retain  wet,  beginning  with  the  wettest,  and 
d  or  portion  at  a  time. 

lierever  water  can  be  retained  and  led  for  irrigation  at  moderate 
y  it ;  first  on  the  probably  most  profitable  slope, 
rlr.  Greeley  found  gypsum,  shell  lime,  and  ground  bonas  certainly 
l)le,  an(^  advises  experiments  with  these  and  other  fertilizers,  and 
use  of  muck,  &c. 

Shallow  culture  is  the  great  defect  of  American  farming.  Sub- 
possible  ;  but  each  year  plow  a  little  deeper, 
lead  and  study  good  agricultural  books,  ^d  interchange  thoughts 
lowledge  thus  obtained  in  frequent  Amversations  with  your 
ors,  and  you  will  live  longer,  and  to  better  purpose,  and  leave 
ropeity  and  a  better  example  to  your  children. 

.  or  A(}RicuLTCRK  I'Oii  THE  SoiTTHERN  UxiTED  STATES.  Ry  Major  E,  G. 
of  Mississippi,  jinictical  planter.    254  pages.    Memphis:  1870. 

manual  is  presented  by  the  author  to  the  people  of  the  Southern 
to  which  latitude  it  is  particularly  adapted.  The  book  indicates 
ikening  in  the  South  to  a  greater  interest  in  an  occupation  for 
that  section  has  some  advantages  over  those  portions  of  the 
that  are  locked  up  for  several  months  by  the  severe  frosts  of 
a  and  winter. 

first  and  most  important  southern  crop,  according  to  this  man- 
Indian  corn ;  the  second,  generally  considered  the  agricultural 
of  the  South,  is  cotton.    The  author  refers  to  the  introduction 
3velopment  of  cotton  culture,  and  states  that  in  1784  tlje  first 
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shipment  of  eight  bales  was  seized  by  the  custom-hoase  officials  at  Lit* 
erpool,  it  not  being  believed  that  even  the  small  quantity  of  2^ 
pounds  had  been  raised  in  the  United  States.  The  sea  island  Ttoetjr 
is  confined  to  *a  very  few  plantations  on  the  sea-board : 

It  is  superior  to  nil  others  iu  tlio  Iciigtb  aud  fineness  of  the  staple.  It  bean a^ 
i^rico,  generally  thrice  as  much  as  the  iK^st  uplands,  but  from  its  expense  of  prenantn 
for  market  is  not  coiisidereii  more  profitable  to  cnltivat«  than  the  short  Btapn.  The 
Mexican  is  now  chiefly  cultivated,  having  displaced  nearly  aU  other  varieties.  Theiiiti»' 
ductiou  of  the  seed  into  the  United  States  is  curious.  The  Mexican  seed  is  belieredto 
have  been  first  introduced  by  the  late  Walter  Barling,  of  Natchez,  MissiasippL  Bb 
was  sent  to  Mexico  on  a  mission  in  180G.  lie  reanested  permission  from  the  Tiom 
to  import  some  Mexican  cotton-seed,  a  request  wuich  was  not  (granted,  on  the  graua 
that  it  was  forbidden  by  the  Spanish  i^overnmeut.  But  the  vicerov  sportively  aoooidad 
his  free  pormisRion  to  tnko  home  witli  him  as  many  Mexican  dolls  as  he  might  &bk 
a  permission  well  understood  aud  freely  accepted.  Mr.  Burling  had  these  doUs  itofliM 
with  eotton-seed. 

The  diseases  of  the  cotton-plant  are  ^vcn,  the  most  approved  reoe- 
dies,  and  a  desonption  of  insects  beneficial  and  injarions  to  it^  trith  the 
best  plan  of  ridding  the  fields  of  those  which  are  injurioas.  Anotha 
chapter  is  devoted  to  planting,  cultivating,  and  gathering  the  cropi 
"The  best  cotton-lands  are  those  which  are  of  a  deep  and  soft  mold,  i 
sort  of  mediuiii  between  the  sandy  and  the  spongy,  and  thofle  Mfls 
which  are  hard  and  close.  The  soil  shonld  be  prepared  by  throwing 
the  lands  intended  for  cotton  into  beds,  made  by  the  toming-plow;  and 
on  Hat  and  wot  lands  sometimes  an  additional  elevation  ought  to  be 
inade  by  drawing  up  the  beds  with  a  hoe."  The  distance  Booald  bo 
such  that '' wluMi  tJic  crop  is  at  maturity  the  bmnches  of  the  plant  nay 
slightly  interlock  every  way;''  much  depends  upon  the  fertility  of  fli 
soil,  rich  soils  requiring  wider  planting.  The  rows  onght  ordinarily  to 
be  three  and  a  half  to  four  f(M»t  apart  iu  medium  lands  of  the  oooDtif, 
aud  the  stalks  in  the  drill  shouhl  be  thinned  so  as  to  stand  twelve  to 
twenty  inches  from  each  ollior.  The  width  of  the  rows  and  the  distance 
in  the  drill  may  be  increased  iu  better  lands.  The  rows  sboold  ran  in 
such  direction  as  to  give  llio  plant  the  greatest  benefit  of  thesanftom 
early  mom  to  its  setting.  "Cotton  is  decidedly  a  sua  plant."  Direc- 
tions aix*.  given  for  thinning  out,  weeding,  aii<l  cultivating,  and  tbe 
iT^junction  to  keep  the  grass  and  weeds  down  is  duly  emphasized.  "It 
is  of  great  im])ortance  to  work  the  crop  late,  and  it  should  notoease 
until  the  branches  lock  or  the  cotton  begins  to  open.''      • 

Directions  are  given  for  the  cultivjition  of  the  various  kinds  of  gnin 
and  of  the  grasses,  and  the  suggestion  is  made  that  every  fanner  shooU 
make  ropeatfd  experiments  on  his  own  lands  with  varioas  kinds  of 
grass,  that  he  may  det^|mine  which  arc  best  adapted  to  his  soil.  He 
advises  the  farmer  never  to  allow  a  field  to  be  out  of  clover  or  some 
kind  of  grass,  when  it  is  not  occu])ied  by  other  crops,  and  never  to  n^- 
lect  an  opportunity  of  plowing  under  clover  or  grass  sod  as  the  cheapert 
way  of  enriching  soil. 

He  states  that  sorghum  thrives  with  great  luxuriance  in  the  rid 
bottom-lands  or  in  moist,  loamy  soils  well  mjinured:  endures  cold  and 
drought  much  better  than  corn,  and  resists  without  injury  slight  frosts 
in  the  fall  5  in  Virginia  and  other  Southern  States  it  seeds  in  October 
when  plant(Ml  by  the  20th  of  June.  At  the  extreme  South  it  may  be 
Tilanted  Jrom  January  to  »lnly.  Ho  states  that  the  height  attained  varies 
from  six  lo  eighteen  foot  in  tho  Southern  States.  He  estimates tlM 
weight  of  the  crop  of  cane  at  ten  to  forty  tons  per  acre;  the  seed  pro- 
duced at  fifteen  to  sixty  bushels;  yiehl  of  juice  from  well-trimmed 
stalks,  .'jO  per  cent.:  gallons  of  juice' to  a  gallon  of  simp,  five  to  tea; 
yield  of  sirup  i)er  acre,  one  hundred  to  four  hundred  gallons;  yiddof 
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alcohol,  5  to  9  per  cent.  He  ref(^8  to  the  ralae  of  sorghnm  for  cattle 
forage,  and  states  that  a  capital  bread  oan  be  made  of  flour  from  the 
seed. 

AMnBiCAX  Mantiies,  and  F-MiArcKS'  AND  PLANTER8'  GuiDK.    By  Jaiiics  Bcnoett  Chy- 
uowetli  aud  William  li.  Bruckucr,  PhJ).   Philadelphia^:  Chynowcth  &  Co.,  1871. 

This  work  ti*eat.s  of  a  subject  which  demands,  at  the  present  time,  a 
thorough  investigation.  It  contains  seven  chapters,  three  of  which 
are  devoted  to  plant-growth  and  the  soil  materials  needed  in  that  pro- 
cess, and  three  to  soils  and  manures.  Tlie  remaining  chapter  gives  the 
results  oi'  the  analysis  of  some  fifteen  different  fertilizers. 

Tlie  authors  manifest  a  fair  acquaintance  with  the  subjects  of  plant- 
growth  and  its  relation  to  soils.  The  chapters  on  these  subjects«outain 
much  information  useful  to  farmers.  We  think,  however,  that  the  view 
taken  of  soil  analysis  is  too  mechanical,  and  the  importRuce  attached  to 
it  likely  to  mislead.  Take  an  example  from  page  105.  Speaking  of 
Goialysis,  the  writer  says : 

Thi«  would  1)0  analogons  to  taking  an  account  of  Rtock  by  tho  merchant  or  mannfiic- 

hirer,  only  it  nt'inl  not  bo  dono  so  often.    After  once  acqntring  this  knowledge  tho 

rarnier  may  easily  <'8limate  tho  amount  of  varioos  subntauces  removed  by  ditterent 

•pB,  as  well  as  what  he  has  aclded  in  the  shape  of  manures,  and  so  arriTe  at  a  knowl- 

Buge  of  tho  true  condition  and  real  Tulne  of  his  lands. 

If  the  chemical  composition  of  the  soil  were  the  only  condition  of  fer- 
tility, this  view  would  be  correct ;  but  as  it  is  only  one  of  the  conditions, 
it  can  hardly  fail  to  misdii^ect  those  who  are  led  by  it. 

The  analyses  were  made  by  Dr.  Bruckner,  and  they  appear  to  have 
been  carefully  peiformed.  The  following-described  method  of  testing 
samples  is  worthy  of  notice: 

Packages  .already  put  u]>  for  sain  to  tho  iarmer  woroipurchased  from  the  manufac- 
tnrers  or  their  a^jjeuts.  Each  package  was  opened  as  soon  .is  it  arrived  at  our  otUcet  in 
the  presi'uee  of  wiUiet?Mc«,  its  contents  thoroughly  mixed,  and  a  sample  of  about  five 
pounds  taken  fioni  nt  least  fifty  plaeos  of  tho  thoronphly-niixed  heap,  thus  f^uarding 
Af^ainst  varyiut;  qunliiy  in  tho  mass. 

The  estimate  of  value  which  is  appended  to  each  analysis  may  be 
priticistnl  with  an  evident  show  of  justice.  In  the  first  place,  no  allow- 
ance is  niado,  for  the  labor  of  compounding  the  mixture  nor  for  the  in- 
terest of  the  capital  employed.  In  the  next  place,  the  demand  for  bones 
to  be  uscvl  in  this  business  has  gi'catly  advanced  the  price  of  the  soluble 
phOvSphoric  acid,  which  can  hardly  be  furnished  now  at  12*  cents  pei 
pound  'y  ir*  cents  would  be  nearer  the  present  cost.  The  mo<le  of  esti- 
mathig  and  valniii*?  phosphoric  acid  is  open  to  the  charge  of  unfairness. 
To  give  7/0  value  to  phosphoric  acid  insoluble  in  rain-water  is  evidently 
unjust,  if  bon(^-dnst  l>e  made  line,  it  will,  alter  a  few  years'  exposure  to 
atmospheric  inlhunice,  yield  an  appreciable  amount  of  phosphoric  acid 
to  growiufr  plants.  Its  value  should  therefore  l>e  placed  above  zero. 
Four  or  iivo  cents  a  pound  woidd,  perhaps,  be  a  fair  estimate.  But  there 
is  another  and  an  imi>ortant  fact  which  appears  to  have  been  entirely 
overlooked  in  these  estimates.  It  is  well  known  to  chemists  that 
soluble  phos]>lioric  acid  in  the  presence  of  bases  enters  again  into  com- 
bination with  these  and  becomes  insoluble  in  rain-water,  but  at  the  same 
time  may  be  i  i^adily  dissolved  by  ammouiacal  compounds.  It  will  be 
vj^ry  uiiiair  to  give  this  rcreried  acid  nBhiftohibk^  and  therefore  of  no 
value.  On  tliis  subject  Dr.  Voelcker,  the  chemist  of  the  Koyal  Agricid- 
tural  Society  of  England,  speaks  thus: 

I  have  lon^  Wow  familiar  with  the  fact  that  a  nowly  made  supen>hoBphate,  though 
richer  in  solul»1e  ])hosphato  of  lime  than  wUl  usnaUv  bo  found  after  keoping  three  or 
(our  iiiontha.  does  not  act  as  beneficially  in  the  ^eld  as  the  latter.  It  is,  therelore, 
plain  that  a  sui>erphasphate  which,  in  keeping,  has  gtme  hack,  has  aof  jroaUy  become  de- 
preciated in  value. 
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Making  allowance  for  minor  defects,  we  regard  Amorican  Mannm 
as  a  book  evidently  leading  in  the  right  direction,  and  one  from  lASA 
the  practical  farmer  will  be  able  to  collect  a  storo  of  valuablo  facts  and 
suggestions. 

Agkici'ltukk  :  Twelvo  lectures  ou  agricultural  topics,  dcUvci'etl  bcforo  tbe  Lonll 
Iiistitutc,  Boston,  Massachusetts,  by  Alesauder  Hyde.  12  mo,  372  pages.  Hsztlid, 
Connecticut :  American  Publishing  CouipaQy>  1871. 

Tliese  1ectiii*es  were  published  in  the  Springfield  Bepublican,  and  nov 
appear  iu  book-form,  embellished  with  eight  engravings  of  coUegeB, 
cattle,  &c.,  and  each  lecture  divided  into  suitable  chapters. 

The  first  lecture,  "Agriculture  as  a  pursuit,'^  places  the  fanner  in  flie 
foremost  rank  of  society.*  The  second  embraces  the  history  of  a|^ 
culture  from  the  earliest  ages  to  the  present  period.  Both  range 
on  a  widefield  of  general  a>s  well  as  special  interest.  The  third  lectore  on 
the  soil,  gives  a  geological  and  chemical  view  of  the  origin  and  constit- 
uents of  the  various  soils.  The  following  mode  of  determining  the  cofr 
stituents  of  any  soil  is  presented : 

Dry  the  soil  thoroughly  on  a  piece  of  paper  in  an  oven,  the  heat  of  which  is  not  nA 
iicient  to  brown  the  paper.  The  loss  in  tliis  proc4*ss  of  drying  gives  the  amouBtot 
water.  If  the  loain  is  now  placed  on  a  shovel  wliich  is  he^itcfi  to  a  red-heat,  the  loH  vfll 
indicate  the  amount  of  organic  or  vegetable  matter,  and  the  balance  wiU  maiBtf  be 
sand  and  clny,  and  the  proportions  of  these  can  be  aKcertaiue<l  with  saffioient  aoaney 
for  all  practical  purx)osf*fl  by  boiling  in  water  and  allowing  the  sand  to  settle  to  tw 
bottom,  which  it  soon  does,  leaving  the  clny  iu  a  state  of  mixture  with  tbe  witar. 
When  this  is  poured  olF,  the  sand  can  1>e  dried  and  weighed.  The  weight  of  the  and 
subtracted  lix>m  that  of  the  sand  and  clay  together  gives  the  weight  of  the  lattv. 
This  proci*ss  gives  only  the  four  {principal  constituents  of  the  soil,  and  makes  no  aOow- 
ance  for  the  lime,  soda,  magnesia,  iron,  d:^.,  which  must  enter  more  or  less  into  tbe 
composition  of  all  fertile  soils. 

Ijectm*e  fourth,  on  farm  drainage,  gives  a  history  of  the  practice; 
quoting  Walter  Bligh's  rationale  of  thorough  (braining,  in  1650:  "The 
goodnesse  of  the  water  is,  as  it  were,  riddled,  screened,  and  strained  ont 
into  the  laud,  leaving  the  richness;  and  the  leanness  sliding  awny  finom 
if  The  benefits  of  draining  are  stated :  1.  The  cold  and  sonr  standing 
water,  which  drowns  vegetation  and  packs  the  soil,  is  filtered  througfa. 
2.  By  this  filtering  the  manurial  portions  of  the  water  are  lelftinthe 
soil.  3.  The  soil  being  tlius  opened,  the  aerial  gases  (especially  osygen) 
enter  it,  and  decompose  the  organic  matters,  so  that  they  can  be  tstan 
up  by  and  nonrisli  the  plants.  4.  By  lessening  the  evaporation  and 
opening  the  soil  to  admit  the  air  and  wann  rains,  (in  place  of  cold  stand- 
ing  water,)  the  temperature  of  the  land  is  raised.  5.  It  equalizes  tte 
temperature,  and  prevents  sudden  changes  of  heat  and  cold.  6.  It  tm- 
ders  the  soil  drier  and  warmer  e^arly  in  the  spring  .ind  later  in  thoiiiUf 
thus  greatly  prolonging  the  planting  and  growing  season.  7.  In  dry 
seasons  the  soil  is  moistened  by  condensation  from  the  air  admitted  into 
it,  not  only  from  above,  but  also  from  the  drains  beneath.  8.  The  aoil 
thus  made  more  open  and  mellow,  roots  penetrate  farther  and  set  mom 
nutriment.  0.  The  open,  dry  soil  absorbs  miasmatic  gases,  which  eBrich 
the  soil  and  purify  the  air,  increasing  wealth  and  health*  Eootrotand 
other  diseases  of  animals  decrease  ou  drained  lands.  10.  Oiasses 
improve  in  kinds,  quality,  and  quantity ;  the  finer  and  richer  super 
sede  the  coarse,  sour  kinds ;  the  greenness  is  made  more  endoring,  ^ 
the  season  of  growth  is  prolonged.  Emerson's  playful  argument  M 
quoted : 

By  drainage  we  have  gone  to  the  subsoil,  and  we  have  a  Concord  under  Coiioori,ft 
Middlesex  under  Middlesex,  and  a  basement  story  of  MaasaGhnaette  more  valniMD 
than  aU  the  superstructure.  Tiles  are  political  economists.  They  are  ao  many  yMDV 
Americans  announcing  a  better  era— a  day  of  fat  things. 
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In  lectoreR  5th  and  0th,  on  fertilizers  and  vegetable  and  animal 
mannres,  he  holds,  ^vith  all  intelligent  agricnltorists,'  that  "every 
bushel  of  grain,  every  cheese,  and  every  ox  sold  must  carry  off  more  or 
less  of  the  salts  of  the  soil.  ♦  ♦  ♦  •  Lands  naturally  rich  may 
endure  this  process  for  a  series  of  years  and  not  show  much  deteriora- 
tion, but  exhaustion  must  follow  sooner  or  later  where  more  is  given 
than  is  received.^  He  notices  also  a  "  quite  frequent  mistake  of  the  cul- 
tivator ♦  ♦  *  ♦  supposing  that  some  one  specific  manure  is  an 
equivalent  for  the  many  elements  of  fertility  which  the  crops  cariy  off. 
f  •  »  •  Barn-yard  manure,  especially  where  roots  and  grain,  as 
well  as  hay,  arc  fed  to  the  stock,  must  contain  more  of  the  elements 
necessary  for  the  reproduction  of  these  crops  than  any  other  fertilizer, 
and  must  ever  be  the  main  reliance  of  the  farmer  to  keep  his  land  in 
good  condition.  But  even  when  all  the  crops  are  fed  upon  the  farm, 
there  must  still  be  a  drain  upon  the  fertility  of  the  soil.''  Hence  the 
need  of  mineral  fertilizers  to  supply  the  drain,  or  of  feeding  more  grain, 
&C.,  than  the  farm  producer.  And  thus  "  the  great  question  with  the 
agriculturist  should  be,  *How  shall  I  feed  my  crops?'  The  answer  is 
a  simple  one :  manure  them  thoroughly ;  manure  them  discriminatingly;" 

His  seventh  lecture  is  on  the  hay-crop.  He  recommends  grasses 
that  blossom  in  succession  for  grazing ;  those  that  ripen  together  for 
mowing,  snch  as  the  meadow  fox-tail,  sweet  vemnl,  white  clover,  in 
May ;  tlie  fescues,  timothy,  orchard-grass,  June-grass,  rye-grasses,  red 
clover,  in  June ;  red  top,  foul  meadow,  English  bent,  in  August.     By 

grazing  or  mowing  these  that  none  run  to  seed,  "  they  will  remain 
green  and.  luxuriant  throughout  the  season,"  that  is,  in  lands  under- 
drained,  deeply  plowed,  well  manured,  and  duly  top-dressed  with  rich 
compost ;  for  thes(*  are  the  safeguards  against  drought  and  '  running 
out.'" 

He  pleads  for  the  uiucii  neglected  orchard-grass  as  the  first  to  furnish 
a  bite  for  the  cattle  in  the  spring,  as  little  affected  by  the  droughts  of 
July  and  August,  and  as  continuing  its  growth  till  the  severe  cold  of 
November  locks  up  the  source  of  its  nourishment." 

The  proper  time  for  cutting  grass,  proposed  as  a  question,  to  farmers 
in  two  hundred  towns  in  Massachusetts,  received  for  answer  from  one 
hundred  and  lifty  towns;  timothy  and  red  top  when  in  full  bloom 
and  red  clover  when  half  the  lieatls  are  in  blossom,  which  "  is  the  true 
theory."  ''  The  starch  and  other  nutritious  compounds  are  on  the  in- 
crease so  long  as  the  plant  grows ;  but  with  blossoming  growth  ceases, 
and  now  is  the  time,  with  the  least  labor,  to  secure  the  greatest  amount 
[)f  forage  in  its  best  condition." 

Lecture  eighth  is  on  potatoes,  and  ninth  on  the  corn-crop ;  lecture 
tenth  on  root-crops;  lecture  eleventh  on  fruits,  the  apple  in  its  varieties, 
the  proper  site  for  an  orchaitl,  and  its  treatment;  and  the  twelfth  is 
ilevoted  to  cattle  husbandry,  its  advantages,  feeding  and  managing 
sto^k,  and  the  different  breeds. 

rilE   lLLUSTRATFn>  ANNUAL  ReGISTI:1:  OF  RuiLiL  AfFAHIS  AND  CULTIVATOK  AlJilANAC 

Foil  TiiK  VKAit  1872,  coDtaining  practical  snggestions  for  the  farmer  and  horticultur- 
ist, Avith  about  IGO  engravings.  By  J.  J.  Thomas,  author  of  The  American  Fruit  Cul- 
turlst  and  Farm  Implements,  associate  editor  of  the  Cultivator  and  Country  Gentle- 
man.   32G  pp.,  12  mo.   Albany,  Now  Vork :  Luther  Tucker  &  Son,  1872. 

This  well-known  series,  commencing  in  1855,  of  which  this  number 
[•ompletes  the  sixth  volume,  contains  chapters  upon  the  following  topics: 
ilestructive  insects,  and  remedies  and  preventives;  plowing  without 
iead  farrows,  with  diagrams  of  variously  shaped  plats;  weed-hooks 
lud  chains  in  plo^^ing ;  ladders  and  ladder  stands ;  ornamental  plant- 
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ing,  with  plans  for  locatmg  dwoUingfi  on  oblique  roads;  a  plan  and 
description  of  the  "  Boston  liot-bed  f  drying-hoase  for  tlrying  nup- 
berrien:  horticulture  in  common  schools ;  plan  of  a  kitchen;  plowing 
with  throe  horses  abreast ;  stanchions  for  cattle ;  secarinp^  corn-tbddflr; 
fruits  aud  fruit  culture ;  cost  of  makiug  hay ;  new  or  additional  machin- 
ery ;  cheese-making ;  closiug  with  full  lists  of  breeders  of  improved  stocky 
nurserymen,  seedsmen,  dealers  in  implements  and  feiljlizers,  aud  a  cati- 
loguo  of  books  on  rural  att'airs. 

FiRESiDr.  SciKNCE.— A  scrjpf*  of  poijular  scioiilific  csRays  upon  Riibjects  connected  trtdi 
evei-y-drtV  lifo.  By  James  R.  ^icllol9,  A.  M.,  M.  D.,  antlior  of  Chttmistry  of  the 
Farm  anil  tbo  Sen,  and  editor  of  tlio  Boston  Journal  of  Clicmistrr.  2S3  pp.,  lirm. 
Kcw  York:  Hurd  and  Ilonghtou,  1872. 

It  has  been  the  aim  of  the  author  to  present  somo  of  the  facts  of 
science  in  their  bearings  upon  hygiene,  the  arts,  agiicnltore,  &c.,  ins 
way  to  interest  and  instruct  those  who  gather  by  the  fireside,  and  those 
who  labor  in  the  workshop  and  the  field. 

The  essay  on  "  the  origin  and  nature  of  springs,"  treats  of  the  effects  of 
water  on  health  and  disease,  and  the  importance  of  proper  cleanliDessand 
purity.  lie  attributes  much  of  the  medical  eflScacy  of  mineral  vaten 
to  the  gi'cat  (piantities  drunk  at  unusual  seasonR,  inasmuch  as  equal 
benefits  have  been  etiectcd  by  such  use  of  celebrated  springs,  whose 
freedom  from  minerals  is  their  sole  recommendation. 

The  "  <:heniistry  of  a  heirs  egg,"  "  re-breathed  air,"  ^^  chemistry  of  a 
cigar,"  and  of  "  a  ])int  of  kerosene,"  have  each  their  interesting  marvds 
and  useful  ai^plicntions  for  the  general  reader.  Next  in  order  is  "the 
lost  arts"  of  tlio  ancients. 

The  human  hair,  its  composition,  adornments,  receipts  for  several  of 
the  most  poj^ular  liair-dyes,  and  statements  of  their  ijemicions  eibets 
on  health  and  life,  are  toi>ics  ibllowed  by  an  interesting  bit  of  biography, 
(^lichael  P'araday ;)  after  which  comes  the  ''  chemistry  of  a  lamp  oi 
sugar,"  with  descriptions  of  the  several  kinds  of  sugar— gloooeey 
IrDvulose,  nnd  sucrose.    The  following  is  especially  worthy  of  attention: 

Consumcra  oT  dark,  rciavKO  sugars  an*  not  jG:oncral]y  awaro  of  the  fact  thatjhfddw 
the  other  iiuimrilies,  they  contain  hw^^Q  numhci's  of  a  most  disj^sting  ioiect— the 
Aca.'UR  Racchari,  This  insfir  is  a  wvy  near  rehitivn  of  tho  Acnnn*  Hvahivi,  Trhichpn* 
dnccs  ihe  mich'anly  and  Hujiopnlar  alirct  ion  oaUcd  tho  *•' itch."  *  "■  **  The  nambtf 
of  Acarl  found  in  raw  snS'"*  i>*  somctimoM  <  xrccdin^ly  proat,  and  in  no  instance  is  tlM 
articlo  entirely  free  from  pit hiT  tho  inPoft>*  or  thoir  ova,  *  *  *  It  is  incouceinAb 
that  thousands  of  thr-^o  rroatnn-s  ran  be  introduced  into  tho  linmnn  stomach  witboit 
Bcrious  endanfir-rmeiit  In  hoallh.     *  "    The  insect  ik never  fonnd  in  reiinedsni^n 

^'Farm  oxporinients  nt  Lakeside'*  is  especially  worthy  the  attention 
of  owners  of  exhausted  lands  or  of  iindrainable  bogs.  An  aeconut  rf 
he  improvement  of  this  fiirin  may  be  found  in  our  digest  of  the  Mawa- 
husetts  report. 

Mr.  Nichols  also  warns  agninst  the  numorous  almost  worthless  eom- 
>ounds  sohl  as  iortilizcrs,  and  recomnionds  either  to  have  all  fertilizing 
igents  of  home  produfition,  or  ti»  form*  as'soeiations  among  farmery 
•srabiisli  fact(njes,  aud  pivpjue  the  foriili7<'rs  \\)v  use  only  among  tho^se 
^ho  are  int(»restcd  in  their  produtJtion. 

Tlie  answer  to  '-What    slii)ll   Wi»  use  for  water  jniws?"   is,  that 

either  lead,  tin-lined  lead,  galvanized  .iron,  nor  brass  pipes  are  always 

^afe.    Iron  pipes  are  (n}tir(»ly  unobjectionable  on  gi'ounds of  safety:    By 

•ning  the  interior  willi  cwiment   tir  ghiss,  a  eondnit  pipe  is  produced 

rhich  lea\'es  a  better  one  liardly  to  b(^  desired. 

Passing  **  The  clothing  we  w(>ar,-'  v^i*  come  to  ^*  The  relations  of  water 
o  agricultuii*."  The  foi^'c  requinnl  ei;ch  year  in  moving  water— as  in 
-lATvincr.  bnuliug  mn"»T^'^  and  crops,  pitching  hay  and  grain — ^is  ureater 
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than  is  exi)euded  iu  all  tlio  other  work  of  the  farm.  The  soil  is  fnll  of 
it;  raanure  contains  80  to  90  -per  cent ;  in  4,000  pounds  of  muck  there 
are  3,500  pounds  of  it,  and  even  the  farmer's  driest  hay  holds  15  poauds 
per  hundred.  In  buying  a  ton  of  superphosphate,  he  may  buy  320 
pounds  of  water,  paying  89  to  $10  for  it !  The  honest  farmer  who  takes 
one  hundred  gallons  good  milk  to  town  has  in  it  eighty-eight  gallons  of 
water ;  of  course,  the  milk  of  starving  cows  holds  more. 

After  several  interesting  essays,  we  come  to  *'The  food  of  plants,^ 
the  closing  essay  of  the  volume.  The  beginnings  and  processes  of 
growth,  analogies  between  the  digestion  and  nutrition  of  plants  and 
animals,  the  elements  constituting  their  food,  the  proportions  of  each 
required  by  different  plants,  and  the  best  mode  and  cheapest  form  in 
which  that  food  can  be  supplied  to  the  crops,  are  all  important  matters, 
and  are  here  treated  in  a  very  comprehensive  manner. 

Slow  Horsks  made  Fast,  axd  Fast  Horses  made  Faster.  A  hifttorical  viovr  of  tho 
American  trotter,  with  approved  and  Rnccossttil  met.Qods  of  developing  tbo  Bpeed  of 
horses,  exposnres  of  fallacionn  methods,  secrets,  and  tricks  of  jockeys,  and  frauds  of 
tho  turf.   12mo.,  pp.  102.    Now  York:  1870. 

Tbe  object  of  this  little  work  is  well  explained  in  its  title.  •  After  a 
description  of  the  fast  horses  of  the  world,  ther  origin  of  the  American 
trotting  horses  and  the  large  profits  from  raising  them,  follow  directions 
how  to  produce  the  best  trotters  by  proper  training,  with  many  useful 
bints  from  authoritative  sources.  An  amusing  chapter  is  devoted  to 
the  tricks  of  jockeys  and  the  variotis  frauds  of  the  turf. 

The  love  for  horses  is  almost  universal  with  Americans,  and  the  rearing 
of  them  has  become  a  large  and  profitable  business.  Vermont  ha^s  long 
been  celebrated  for  its  trotting  horses,  and  the  Morgan  breed  is  so  iden- 
tified with  that  State  that  the  name  is  almost  a  synonym  for  horses  raised 
there.  In  New  York,  however,  thft  gieatest  attention  is  paid  to  this 
business.  The  single  county  of  Orange  has  over  one  liundred  breeding- 
establishments,  some  of  which  are  very  extensive.  Charles  Backman's,  for 
instance,  includes  six  hundred  acres,  where  are  collected  upward  of  one 
hundred  and  fifty  horses,  of  all  ages,  many  of  which  are  of  the  finest  trotting 
lineage.  In  the  rear  of  thoimmense  stables  of  this  equine  village  are  yards, 
exercising-gi'ounds,  and  a  mile  track  for  training  the  younganimals-  The 
whole  business  is  as  completely  equipped  as  a  commercial  establishment  in 
a  large  city,  and  the  owner  calculates  with  almost  equal  certainty  upon 
the  profits  of  his  enterprise.  Millions  of  dollars  are  also  invested  on 
stock-farms  all  along  the  Hudson  River  in  the  breeding  of  trotting 
horses.  There  are  similar  breeding-establishments  in  Iowa  and  other 
Western  States.  For  the  last  thirty  to  forty  years  the  value  of  trotting 
horses  has  increased  even  taster  than  their  numbers  and  speed,  the  rate 
being  at  least  100  per  cent,  everv  decade.  In  1858,  Flora  Temple  was 
sold  for  $8,000;  in  1SG2,  tlie  California  Damsel  for  $11,000;  iu  18CG, 
Young  Pocobanlas  for  $25,000;  and  in  1867,  Dexter,  which  in  that 
year  surpassed  all  i>revious  si)eed — trotting  a  mile  in  2  minutes  17J 
seconds — sold  for  $,T3,000.  It  is  now  no  unusual  thing  for  fast  trot- 
ting horses  and  fine  stO(*k-horses  of  tjie  best  trotting-blood  to  sell 
for  from  ten  to  twenty  thousand  dollars.  This  shows  the  immense 
popularity  of  the  American  breed  of  trotting  horses,  and  the  amount 
of  wealth  they  represent.  The  founder  of  this  breed  seems  to  have  been 
Messenger,  whose  lineage  is  traceable  back  to  some  of  the  finest  Arabian 
blood  in  England.  He  waj;  imported  into  New  York  in  1788,  and  was 
of  superb  form  and  extraordmary  power  and  spirit.  His  form,  with  the 
remarkable  vitality  and  endurance  of  his  race,  has  endowed  his  progeny 
— whicrh  has  been  persistently  used  and  trained  to  trotting — ^with  extra- 
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ordinary  courage  and  endnrancc.  So  great  lias  been  the  impress  of  his 
wonderful  stamina  and  splendid  form  upon  American  horses  that  his 
value  to  the  country  may  be  estimated  at  millions  of  dollars.  His  stock 
has  been  bred  in-and-in  to  an  unprecedented  degree,  without  any  of  tiie 
disastrous  effects  generally  feared  from  inbreeding.  This  success  has 
led  many  to  think  that  where  sire  and  dam  are  affected  with  no  diseasei 
inbreeding  may  be  resorted  to  with  safety,  the  only  effect  being  to 
intensify  in  the  progeny  the  ehjiracteristics  common  to  both  parents 

Colts,  gen(»rally,  are  not  taken  in  hand  early  enough  for  breaking; 
and  become  wild  and  unmanageable  when  breaking  becomes  necessary. 
Then  tbey  have  to  be  reduced  to  obedience  by  violent  and  barbaioitt 
usage,  by  which  they  are  often  permanently  injured,  besides  acquiring 
evil  and  miscrhievous  habits.  Jh-eaking  should  begin  so  early  and  pro- 
ceed so  Ki^fidually  that  the  liorso  will  grow  up  in  tliose  habits  of  obedi- 
ence and  docility  which  give  him  really  his  highest  value.  The  oolt 
should  be  made  docile  and  fearless  by  familiar  handling  and  petting. 
No  such  thing  as  a  whip  should  ever  be  allowed  to  touch  the  very  young 
foals.  But  man,  however,  should  always  appear  among  his  stock  as 
master.  Colts,  and  sometimes  horses,  are  spoiled  by  being  petted  and 
played  with  by  chikiren  ami  others,  who,  half  afraid  of  them,  do  not 
maintain  the  proi)er  attitude  toward  them.  The  feed  for  colts  most  not 
be  heavy ;  during  the  first  year  they  should  dei>eud  upon  the  mare  and 
what  gi\ass  and  fodder  they  pick  up  on  the  pasture,  with  one  or  two 
quarts  of  oats  a  day,  after  weaning  an<l  during  the  winter.  Plenty  of 
fresh  air  is  an  important  reciuisite  for  horses,  whether  young  or  oldL 

After  tho  colt  is  acrnstoinod  to  beiii;;  led  about  by  tlio  Laltor,  it  istimo  to  bejgiii  hiiedo- 
rntioii  as  a  trotter.  ]  le  rnn  bo  led  ou  n  tror.  aioniKl  the  yanl,  never  being  loa  too  tet  or 
too  long.  It  should  bo  made  :i  ^aiiie  oi  piny,  aud  the  oolt  should  enjoy  it,  bein;;  fllwiyv 
encouraged  to  trot  and  never  allo^^ed  to  break  or  run.  After  tlie  first  year  the  fted 
may  be  mereas^'d  to  four  or  five  quarts  of  oats  a  day,  decreasing  it  during  the  months 
of  *^ood  pasturn«^o  and  increiisiuj;];  it  in  winter.  A  Huit^iblo  bitting  npparatnB  may  now 
be  put  on  and  the  reiuH  Kub.stitutcd  for  tho  halter.  Thtt  colt  Hhould  be  czercJMd  on 
the  road  and  made  familiar  ^vitli  passing  vehicles  and  the  common  sights  and  DoiaeR. 
When  two  years  and  a  Jialf  old^  the  colt  may  be  safely  broken  to  go  under  the  saddle. 
Before  attempting  to  use  him  m  that  way,  he  may  be  accustomeu  ti»  tho  saddle,  ud 
by  occaHionaliy  i^hieing  a  child  on  his  back,  while  standing  besido  him,  there  trill  In 
no  troubh;  in  using  him  in  that  way  at  tho  propor  time.  Too  much  weight  in  the  sad- 
dle is  apt  to  aiieet  the  syuunetry  of  tlu;  line  of  the  back  and  otherwiso  uijure  a  yoau 
horse,  and  a  rider  of  liglit  weiglit  should  always  be  selecte<L  After  l>eing  accnstomeS 
to  the  road,  under  tho  saddle,  tho  colt  maybe  liarnesstMl  and  driven  Tvith  a  well-bnta 
horse.  After  lieing  tlnis  accustomed  to  harness,  the  colt  may  bo  Iiitclicd  to  a  aalkyy 
but,  as  soon  as  it  is  safe,  sliould  In*  changed  to  a  skcletou-wagon.  This  is  prefenedto 
a  sulky,  as  the  weight  of  tho  sulky  and  driver  ])res9es  too  much  on  the  hack  atad 
loins.  This  is  the  time  of  the  principal  danger  by  ovenlriving.  Tho  young  hone 
is  going  niei'ly  to  the  skeleton- wagou,  and  every  tiine  he  shows  a  iino  gait  and  hofft 
M'  speed,  the  driver  is  anxious  to  keep  it  up,  or  make  him  do  it  again.    Theaeevi- 

lenc4iS  of  ca]iacity  aud  promise  should  make  the  driver  doubly  cautious ;  and  the  yomu 
<iorse  be  allowed  to  make  only  shoit  s])urts  of  speed,  and  those  for  a  short  distance^  Oiu 
i'cry  few  at  any  .one  drive.    Mauy  young  horses  are  urged  and  driven  unti^  the^gA 

ired  of  trotting;  thus  wlu>le  seasons  arc  lost,  and  frequently  they  are  permanently  pot 

nek. 

'iTi:  SroKV  OK  Tin:  Rocmcs:  A  Fourteen  Weeks' Course  in  Topnlar  Geology.    By  J. 

Dorman  Steele,  A.  M.,  I'h.  1).,  ])rinfipal  of  Elmira  Free  Acatlemy,  and  author  of  a 

l'\)urt(ien  ^\'eeks'  Course  in  Oliemistry,*'  iVc.     l*2mo,  Jid(»  pp.    New  York  :  1870. 

Mr.  Steele  has  I'uruishetl  iin  altiactivo  work,  handsomely  printed  and 
ihistrated,  for  the  .study  of  geology.  It  is  divided  into  four  parts:  An 
Mtroductioii  to  tin*,  study,  lithologieal  geology-,  historical  geology,  and 
he  age  of  man.  JU^ing  remarkably  free  from  techuical  phrases,  th6 
^tudy  is  made  interesting  by  omitting  those  niinutijc  wbich  are  of  value 
*nly  to  scientific  men,  and  by  presenting  alone  those  points  of  geneni 
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importance  with  which  every  well-informed  person  wishes  to  become 
EK>quaint€^.  . 

Ox  THE  Influence  of  the  Blub  Color  of  the  Sky  in  developing  oninud  and 
Tegetable  life,  as  illostrate^  in  the  exveiiments  of  General  A.  J.  Pleasonton,  between 
the  years  1861  and  1871,  at  Philadelpnia.  Bead  before  the  Philadelphia  Society  for 
Promoting  Agriculture.    24  pp.,  8vo. 

The  author  gives  an  account  of  several  experiments  upon  plants  and 

limals,  and  claims,  as  a  result  of  covering  a  grapery  with  violet- 

solored  glass,  one  row  of  panes  in  eight,  a  remarkable  increase  in  vigor 

of  growth  and  number  of  bunches  of  fruit.    He  also  claims  an  increase, 

less  marked,  but  plainly  obvious,  in  the  growth  of  young  animals. 

A  Manual  of  the  Principle  and  Practice  of  Road-making,  comprising  the 
location,  construction,  and  improvement  of  roads.  By  W.  M.  Gillespie,  iIl.  D.,  C.  E. 
Tenth  edition,  with  lar^e  addenda.  Edited  by  Cady  Staley,  A.  M.,  C.  E.  12mo,  464 
pp.    New  York  and  Clucago :  A.  S.  Barnes  &  Co.  Ififrl, 

It  aims  to  teach,  first,  "What  a  road  should  be."  in  direction,  slopes, 
shape,  surface,  and  cost;  then,  its  "location,"  witn  methods  of  perform- 
ing all  the  necessary  measurements  of  distance,  directions,  and  heights; 
Emd  "  construction,"  in  its  details  of  excavation,  embankment,  bridges, 
culverts,  &c.  Under  the  head  of  "  improvements  "  are  examined  surfaces 
of  earth,  gravel,  macadamized,  paved,  plank,  and  other  roads. 

The  following  defects  are  charged  ui>on  the  prevalent  system  of  road 
management :  l^t.  In  allowing  each  township  to  determine  the  quality  of 
its  portion  of  a  road,  and  thus  to  limit  its  draught-capacity  for  ^  who 
travel  its  entire  length.  2d.  In  requiring  the  overseers  or  commission- 
ers to  serve  gratuitously.  3d.  In  electing  overseers  annually.  As  soon 
as  they  begin  to  understand  their  work,  they  are  liable  to  be  replaced 
by  utterly  inexperienced  successors.  4th.  The  road-tax  is  fundamentally 
wrong.  Paid  in  work,  the  tax  is  more  unequal  than  if  paid  in  money. 
5th.  Communities  pay  a  full  day's  wages,  but  those  who  "work  out 
their  tax"  give  but  half  a  day's  labor,  as  the  working  is  half-hoUday  at 
the  best. 

The  better  system  suggested  is  to  have  each  State  determine  by  law 
what  the  roads  should  be ;  then  each  count}',  or  several  townships  com- 
bined, should  employ  a  competent  road-maker,  in  order  that  the  roads  of 
the  section  or  district  may  approximate  to  the  standard.  Abolish  the 
personal  labor  tax  and  its  commutation,  and  levy  a  money  tax,  so  divided 
among  the  townships  and  the  county  as  to  apportion  the  burdens  to  the 
interests  and  benefits  they  severally  have  in  the  roads.  If  much-traveled 
roads  extend  through  several  counties,  even  a  State  appropriation  might 
be  required  to  aid  in  equalizing  the  burden.  The  overseer  of  any  county 
or  district  should  have  an  assistant  in  each  township  to  see  that  the 
roads  are  kept  in  repair.  As  far  as  possible,  all  work  should  be  done  by 
contract,  at  a  money  price,  and  subject  to  such  examination  as  will 
insure  to  the  people  their  money's  worth.  The  book  is  amply  furnished 
with  directions  and  rules  for  making  calculations  in  road-making,  and 
has  tables  embodying  information  on  draught,  grades,  &c. 

A  Tkeatisk  on  VENTIL.VTION :  Comprising  seven  lectures  delivered  before  the  Frank- 
lin Institute,  Philadelphia,  1866-1868;  showing  the  great  want  of  improved  methods 
of  ventilation  in  onr  buildings ;  giving  the  chemical  and  i>hysiological  nrooess  of 
respiration ;  comparing  the  effects  of  uic  various  methods  of  heating  and  lighting 
ui>on  ventilation.  Illustrated  by  niiiny  plans  of  all  classes  of  public  and  private 
buildings,  showing  their  present  defects  and  proposing  the  best  means  (in  the 
author's  judgment)  of  improving  them.  By  Lewis  W.  Leeds.  "  Man^a  own  Inreafk  w 
his  grcatcdt  encmif."    S  vo.   226  pp.   Kow  York  :  John  Wiley  &  Son,  Astor  Place,  1871. 

The  author  was  employed  during  the  rebellion  bv  the  Sanitary  Com- 
mission and  Quartermaster  Gener^  in  imx)roving  the  heating  wd  yen- 
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liiatiou.  Inspecting  the  iiBe  of  furuaces  or  beaters,  he  recommends  that 
veutilators,  to  carry  off  tlie  heated  aud  vitiated  air,  be  placed  in  the 
interior  avails  of  a  room  or  building,  aud  the  heaters  near  the  extcnial 
wall,  HO  as  to  warm  the  cold  air  as  it  enters  at  tUe  windows. 

In  Philadelphia  the  deaths  traceable  to  bi*eathing  foal  air  amounted, 
iu  18t)5,  to  G,8G8,  or  40  per  cent,  of  the  morUility  for  that  year,  while  iu 
New  York  it  was  nearly  50  ])er  cent. 

The  atmosi)here  retains  its  general  jnirity,  even  in  large  cities.  Man- 
chester (England)' is  the  only  city  in  Europe  or  America  where  analysis 
has  discovered  more  than  10  parts  of  carbonic  acid  gas  in  10,000— pore 
air  containing  nearly  5  parts  in  the  same  aUiount.  lint  iu  our  buildings 
deterioration  begins;  a  lecture-room, at  12.5  at  commeucenientof  ak:- 
ture,  had  07  at  the  close ;  a  btable,  7  to  11 ;  a  biHl-room,  on  rising,  48,  aod 
after  two  hours  of  ventilation,  10 ;  and  a  well- tilled  school-room,  72  imrts 
in  10,000. 

He  discus.bes  the  principles  of  ventilation  and  the  various  methods  of 
heating,  and  indorses  the  utility  and  economy  of  stoves,  with  a  proviso 
for  proper  ventilation  of  them.  It  is  asserted  that  "All  that  is  inquired 
is  to  bring  iu  a  good  supply  of  fresh  air  from  out  of  doors  aud  discbarge 
it  0)1  the  top  of  the  storc,'^  W  the  iresli  air  is  introduced  below  the  stove, 
"  it  will  simply  llow  out  over  the  lloor,  being  heavier  than  the  air  iu  the 
room  ;"'  but  if  discharged  on  the  top  of  the  stove,  "  it  falls  dowu  and 
mingles  with  the  heated  air  arising  arouiul  the  sto^e."  Let  a  doe 
amount  of  evaporating  water  be  mingled  with  the  heated  air,  and  the 
stove  be  kept  iiom  a  red  heat,  anil  then,  *'  if  there  is  sufticieut  ventila- 
tion to  carry  out  of  the  room  directly  this  heated  and  vitiated  air,  aud 
we  depend  mostly  upon  the  radialiim  from  the  stove  for  heating,  that 
would  be  much  chtvpcr  than  the  o])en  lire,  and  fiU'  more  wholesome  than 
the  heat,  from  a  miserable  hot-air  furnace."' 

Ke?iakks  on  Winks  am)  A!X«)Hol.  By  CliavUsA.  Lrr,  M.  D.  Kcpriutcd  6um  Joar- 
Hill  of  3liitoria  ^ItMlic.'i  ibr  .Sr]»t.  lubi-r  an*.!  OctoluT,  IdTl.  I'iiiuphK't.  r2mo.  ©pp. 
Now  Lebanon  :  New  York,  TiMeu  A  CN).,  Ic71. 

After  a  brief  notice  of  the  wine  qualities  of  Aniericau  grapes,  Dr.  Lee 
btates  that  the  reason  why  our  native  wines  are  not  equal  to  most  Eu- 
ropean wines  is  that  vi  e  uye  grapes  before  they  are  lully  matured.  It  is 
this  that  requires  the  addition  of  sn^ar,  and  ''from  a  gill  to  a  pint  of 
either  alcohol,  wiue-s[)irits,  or  brandy  --  to  each  gallon. 

An  artilicial  li(iUor,  calleil  wino,  biicli  as  niue-tcntbs  of  nil  tho  thutnpanHc  diaokm 
the  United  Stales,  Ci)Utaiiiiu';  not  a  biugle  clroj)  ot\i;nii)o-juice,is  drauk  wituoat  asu^* 
cion  of  its  true  tliaractor,  and  is  oven  preferred  by  some  to  genuine  wine  of  iuienor 
quality.  *  "  *  Groat  eli'orts  liave  veeently  heen  made  to  introduce  the  Califoni^k 
wines  into  tho  Ku:?teru  markets,  us  »iibstituto  for  others  imported  from  Europerbat 
with  only  ])artial  »ui.'cess.  Souio  «>i  them  s^'em  to  be  manipulated  aud  adulttirated  ulmo&i 
.18  much  as  foreign  wines.  "  '  '  '  At  some  of  tho  viueriesiiu  Los  A ngvlea  County, 
Indians  aro  omployi'd  to  trariiple  out  tho  grapes,  as  is  thu  praetiec  iu  some  of  tho 
most  celebratrd  v;iiie-districts  in  Germany.     *     >;  Wheru  wines  have  Ijtrcomo 

too  acetous,  lithurfjc  {protoxydc  of  laid)  or  Hum  is  oflen  added ;  to  othora,  sugar ;  bat  the 
;;;:reatfst  fraud  eonsists  in  the  iHau:it*a<.'turc  of  si)urious  wines,  eoutaiuiug  not  a  iliupcrf 
the  juice  of  the  grape. 

Dr.  Lee  a^^fcribes  tlic  i)bysi()logical  cllects  of  wine  mainly  to  its  alco- 
holic element,  but  nioditied  by  other  constituents.  Thus,' [jfout  results 
from  wine-drinkni;jf,  l)ut  not  from  pure  spirit-drinking  ;  aud  wine  has 
a  tonic  intluenco  which  spirits  have  not.  Spirits  are  morq  aiJt  than  vine 
to  induce  diseases  of  the  liver,  kidneys,  and  other  organs. 
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AGRICULTURAL  TOPOGRAPHY  AND  RESOURCES 

OF  MONTANA  TERRITORY. 

With  the  exception  of  Alaska,  the  Territory  of  Montana  is  the  most' 
recently  organized  Territory  of  the  United  States.  It  embraees  the 
region  lying  between  the  forty-fifth  and  forty-ninth  parallels  of  north 

titude  aud  one  hundred  and  fourth  and  one  hondred  and  sixteenth 
ueridiaus  of  west  longitude,  and  it  contains  an  area  of  one  hundred  and 
fort> -three  thousand  seven  hundred  and  seventy-six  square  miles,  or 
ninty-two  million  sixteen  thousand  six  hundred  and  forty  acres,  extend- 
ing from  east  to  west  about  five  hundred  and  fifty  miles,  and  from 
Dorth  to  south  about  tifR  hundred  and  eighty  miles.  The  Territory 
is  separated  into  two  unequal  areas  by  the  dividing  range  of  the 
Rocky  Mountains,  which  foi-ms  the  southwestern  boundary  from  the 
west  Hue  of  Wyoming  to  the  intersection  of  the  pai*allel  of  45^  40' 
uorth  latitude  and  the  one  hundred  and  fourteenth  meridian,  where 
it  bends  suddenly  eastward  for  some  distance,  and  then  runs  north 
about  -0^  west  to  the  northern  line  of  Montana. 

About  one-fifth  of  the  entire  area  of  the  Territory  belong*s  to  the 
Pacific  sIoi)e,  being  drained  by  the  headwaters  of  the  Columbia',  and 
bur-fifths  to  the  Atlantic  slope,  being  drained  by  the  Missouri.  About 
;wo  filths  belong  to  the  mountain  region,  three-fifths  spreading  out 
eastward  into  broad  undulating  plains  to  the  eastern  boundary,  which 
jrosses  the  Missouri  at  the  mouth  of  the  Yellowstone.  The  mountain 
)elt,  which  forms  a  broad  margin  on  the  western  end,  has  probably  an 
iverage  width  (direct  measurement  from  the  summit  of  the  Bitter  Koot 
•ange  to  the  east  flank  of  the  Rocky  Mountain  ra-nge)  of  one  hundred 
md  seventy-five  miles,  running  northwest  parallel  with  the  western 
)oundai7. 

Besides  these  two  ranges  and  their  interlocking  spurs  on  the  western 
dope,  there  are  some  minor  ranges  on  the  eastern,  which,  though  com- 
[)aratively  small  in  extent,  are  important  in  influencing  the  course  of 
the  water-drainage  and  the  form  of  the  valleys.  From  each  elbow  of 
the  main  range  long  and  elevated  spurs  run  out  toward  each  other,' 
apparent  evidences  of  the  abortive  eftbrts  of  the  elevating  force  to  keep 
uj)  its  direct  course.  Along  the  southeiii  border  the  Snow  Mountains, 
the  northwestern  extension  of  the  Big  Horn  range,  penetrate  a  short 
distance  into  tiro.  Temtory,  causing  the  Yellowstone  to  make  a  grand 
ditour  to  sweep  around  the  northern  flank.  Jn  the  central  i)ortiou  are 
Belt,  Judith,  aud  Uighwood  Mountains,  forming  an  iri-egular  group  of 
short  and  broken  ranges,  around  which  the  Missouri  sweeps  to  the  north- 
ivard  before  entering  u])on  its  long  eiistward  stretch.  Xorth  of  this 
river  tlie  plain  is  unbroken  except  by  Bear's  Paw,  the  Little  Eockies, 
md  occasional  Tetons. 

The  chief  range  presents  here  external  features  ditt'ering  in  many 
'espects  from  those  which  it  exhibits  in  Southern  Wyoming  and  Colo- 
rado. But  few  sharp  and  rugged  peaks  are  to  be  seen,  aud  instead  of 
he  rocky,  Jagged  sides  and  seiTated  crests,  there  are  smooth  slopes  and 
oundcd  outlines.  Here  and  there  the  rocky  substratum  breaks  through 
ho  surface,  exhibiting  shari)  angles  aud  a  rugged  contour,  but  the 
-cverse  is  the  rule.  The  general  elevation,  both  of  mountains  and  val- 
eys,  as  will  be  seen  from  the  list  of  elevations  presented  below,  is  much 
ess  than  that  of  the  great  mountain  belt  of  Wvoming  and  Colorado. 
The  remarkable  bend  of  the  range  at  the  southwestern  angle  of  the 
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Territory,  traversing  three  sides  of  a  trai>eziuin,  gives  to  both  fhe  east- 
ern aud  the  w^esteni  basin  the  form  of  a  culrde-sacj  the  one  incloi^ 
the  headwaters  of  Clark's  Fork  of  the  Columbia,  the  other  the  isratai 
of  the  Jefferson. 

The  elevation  above  sea-level  of  the  following  points  along  the  lioB 
running  cast  and  west  near  the  middle  of  the  Territory  gJiows  that  ilie 
general  elevation  is  much  less  than  that  of  the  regions  south: 

.  Feet 

Fort  Union  at  the  mouth  of  the  Telle watone 2,023 

Trading  post  on  Milk  River 2,388 

Fort  Benton 2,780 

Forks  of  Sun  River 4, 114 

Lewis  and  Clark's  Pass - -- 6,519 

Blackfoot  Fork,  near  the  mouth  of  Salmon  Trout  Creek 3, 966 

Blackfoot  Fork,  near  junction  with  llell  Gate  River 3,247 

Hell  Gate,  or  Missoula  River,  near  the  mouth  of  Saint  Regis  de 

Borgia 2,897 

Summit  of  Canir  d'Aleue  Mountains,  at  Coeur  d'Al6ne  Pass..  5^980 

Fort  Owen,  in  Bitter  Root  VaUey 3,384 

Deer  Lodge,  in  Deer  Lodge  Valley 4, 768 

Prickly  Pear  Valley,  near  Uelena 4,000 

From  this  list,  which  has  been  taken  principally  from  Groveraor  Ste- 
vens's report,  we  see  that  the  westeiTi  or  inter-montane  basin  reaches  a 
depression  less  than  3,000  feet  above  the  level  of  the  sea-,  and  that 
the  lowest  altitudes  of  the  eastern  slopc»  range  from  4JO(>0  to  2,022  feety 
while  the  lowest  point  reached  by  the  Union  Pacific  Kailroad  between 
Cheyenne  and  the  Wahsatch  range  is  0,140  feet.  Even  the  lowe^ p(^ 
of  the  Great  Basin,  near  the  "Humboldt  Sink,"  is  4,0U  feet  above  tiie 
level  of  the  sea,  1,120  feet  in  excess  of  the  elevation  at  tiie  month  <rf 
the  Saint  Regis  de  Borgia.  Tliis  very  important  fact  in  regard  to  the 
physical  geography  of  this  Territory  will  s^rve  as  an  explanation  erf  its 
comparatively  mild  climate,  notwithstanding  its  northern  latitude. 

The  entire  Territory  may  be  divided  into  four  sections,  oa€h  having 
its  water-system,  and,  in  most  cases,  natural  boundaries  tolerably  im 
delined  as  follows:  llrst,  the  northwestern,  including  all  that  part  of  the 
Territory  lying  west  of  the  divide;  second,  the  southern,  which  is  drained 
by  the  three  forks  of  the  Missouri;  third,  the  southeastern,  which  is 
di-aiued  by  the  Yellowstone ;  fourth,  the  noi'theru,  including  tie  xslSefl 
of  Milk  and  ]\Iissouri  Rivers  aud  the  bordering  plains.  Mr.  Granvffle 
Stuart  giv(ss  a  fifth  basin,  embracing  the  country  drained  by  the  Boul- 
der and  lower  portion  of  the  Jefferson  ;  but  for  our  i)urpo8e  the  Re- 
ceding division  is  pcrhai)s  the  best,  his  lifth  basin  being  considered  as  a 
portion  of  the  southern  section. 

THE  NORTIIWESTEIiN  SECTION. 

This  soetion  is  situated  between  the  Rocky  Mountain  range  on  tfaeeaiBt 
and  the  Bitter  Root  and  Coeur  d'Aleue  ^Mountains  on  the  west,  extend- 
ing from  the  forty-sixth  parallel  to  the  British  Possessions,  and  indnd- 
iug  all  of  Missoula  and  a  x)ortion  of  Deer  Lodge  counties.  It  is  about 
one  hundred  and  iifty  miles  wide  and  two  hundred  mUes  long,  and  con- 
tains an  area  of  about  thirty  thousand  square  miles.  It  is  travened 
from  southeast  to  northwest  by  Chunk's  Fork  of  the  Colombia  BiT» 
aud  its  leiiding  tributaries.  The  northern  pai*t  is  variable  in  charaGtOj 
having  some  open  prairie  country,  while  much  of  it  is  broken  and 
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what  rugged.  It  is  drained  by  Flathead  Eiver,  which  has  three 
ii     Ling  tributaries.  Maple  JRiver  coming  in  £ix>m  the  norttiwesty  Flat- 

ud  from  the  north,  and  another  branch  from  the  northeast.  iN'ear  the 
i<    y-eighth  parallel  this  stream  expands  into  a  beautiful  lake  abont 

irty  miles  long  and  ten  or  twelve  miles  in  width.    Below  this,  the 

■ream,  which  is  of  considerable  size,  flows  in  a  northwest   course   for 

Kmt  fifty  miles,  and  joins  the  Missoula,  the  two  forming  Clark's 
pork.* 

On  the  west  side  of  the  lake,  near  its  southern  limit,  starts  a  range  of 
broken,  rugged  hills,  which  extends  northwest  to  the  vicioity  of  Koote- 
nay  River,  in  the  extreme  northwest  angle  of  the  Territory.  This  i;p'nge, 
which  forms  a  divide  between  the  wata:*s  of  Maple  Eiver  and  the  little 

^eams  flowing  south  into  Clark's  Fork,  is  covered  even  down  to  and 

Iff  its  base  with  dense  pine  forests.    The  country  in  the  vicinity  of 

i^oi    tnay  liiver  is  composed  chiefly  of  high  rolling  prairies,  through 

whicn  this  stream,  here  two  to  three  hundred  yards  in  width,  flows  with 

a  moderate  current. 

Mi*.  Bonner,  who  has  for  some  years  owned  a  ferry  across  this  stream, 
uid  who  is  well  acquainted  with  this  part  of  the  Territory,  states  that 
the  immediate  valley  of  this  river  is  Ave  to  flfteen  miles  wide,  and 
well  grassed,  afibrding  excellent  pasturage.  Potatoes  have  been  ^own 
there  for  several  years,  the  tubers  being  large  and  the  quality  good ; 
and  although  the  cereals  have  not  been  tri^,  he  thinks  the  climate 
would  present  uo  serious  obstacle  to  their  production.  The  Kootenay 
Indians,  for  the  last  Ave  or  six  years,  have  been  raising  potatoes  for 
food,  but  until  last  season  have  obtained  their  seed  fix>m  the  whites, 
possessing  too  little  foresight  to  lay  up  a  supply  for  this  purpose  until 
fonMsd  to  do  so  by  the  refusal  to  supply  them  any  longer. 

For  about  twenty  miles  Tobacco  Creek  runs  through  an  open  prairie 
country,  taking  its  rise  in  the  forest-clad  hills  before  mentioned.  Maple 
River,  for  most  of  its  course  to  its  junction  with  the  Flathead,  runs 
through  a  forest-covered  section.  North  of  the  lake  there  is  an  exten- 
sive prairie  about  thirty  miles  in  length,  north  and  south,  and  twenty 
miles  wide,  one  arm  of  which  extends  northwest  in  the  direction  of 
Maple  liiver  and  the  other  northeast  On  the  east  of  the  lake  the 
country  is  broken  and  mountainous,  rising  rapidly  to  the  dividing  range 
of  the  llocky  Mountains,  which  in  this  section  presents  some  sharp  and 
rugged  x>eaks,  and  is  generally  covered  with  heavy  timber  on  the 
western  sloi>e,  while  the  eastern  side,  which  is  less  rugged,  has  only 
a  scrubby  pine,  which  disappears  toward  the  base. 

The  region  immediately  around  the  northern  end  of  the  lake  is  thickly 
wooded  with  excellent  pine,  tamarack,  and  flr  timber,  except  at  the 
extreme  northern  point,  where  the  prairie  before  mentioned  sets  in.  The 
western  shore  is  bordered  by  rocky  hills,  covered  with  forests,  which 
retire  near  the  southern  extremity,  leaving  some  open  prairie  counto\ 
which  is  well  grassed  over,  and  it  is  probable  that  some  tillable  land 
may  be  found.  The  entire  shore  appears  to  be  hemmed  in  by  high  and 
rugged  hills,  aflbrding  but  little  land  adapted  to  agricultural  purposes. 
Below  the  lake  Flathead  Eiver  is  one  hundred  to  one  hundred  and  fifty 
yards  in  width,  averages  about  3  feet  in  depth,  and  descends  at  the  rate 

*  The  main  broncli  of  this  stream  has  a  nnmber  of  different  names.  From  the  junc- 
tion of  Deer  Lodge  and  Little  Blackfoot  Creeks  to  the  month  of  Big  Blackfoot  it  is 
caUed  Hell  Gate  Kiver ;  thence  to  the  month  of  the  Fhithead  it  is  Misaoola ;  and  £pom 
there  it  has  the  original  name  of  Cltfk's  Fozk,  though  it  is  sometimes  colled 
Colnmbia.  * 
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of  10  feet  to  the  mile.  Along  and  in  the  vicinity  of  Hot  Springs  CMk^ 
which  enters  Fiathead  River  opposite  Pend  d'Oreillo  Mission,  there  is 
some  level  laud  and  open  conntry  ^vhcre  good  farming  land  can  oefouul 
The  valley»  of  the  Flatiiead,  and  the  little  streams  which  enter  it  fnon 
the  east,  afford  some  nrable  land,  bat  this  is  mostly  in  small  detached 
areas,  in  one  of  which  Pend  d-Oroille  Mission  is  situated,  where  uo  diffi- 
culty is  experienced  in  raising  vegetables  and  cereals,  and  even  someof 
the  hardier  fruits. 

Jocko  Eiver  runs  through  one  of  the  prettiest  valleys  in  this  entire 
section.  This  valley  has  neaily  the  form  of  an  equilateral  triangk)|irith 
sides  ten  to  twelve  miles  long,  and  contains  about  Hfty  squsire  miles,  mort 
of  which  can  be  inigated,  the  soil  being  rich  and  ])roductive.  Bar- 
rounded  as  it  is  by  lofty  mountains,  little  rills  How  down  into  it 
from  all  sides,  furnishing  a  never-failing  supply  of  pure  dflir 
water.  Last  year  the  Indian  agent,  with  but  little  help  except  that  of 
the  squaws,  (the  Indian  men  being  generally  too  lazy  to  work,)  raiaed 
over  1,000  bushels  of  potatoes,  1,500  bushels  of  wheat,  300  bushdiof 
com,  &c.  This  corn,  as  he  rei)orts,  yielded  75  bushels  to  the  acre.  This 
XK)rtion  of  the  section  has  but  few  settlements — that  of  Jocko  VaDey 
being  the  principal  one — and  of  the  tract  north  of  the  lake  little  ii 
known,  thougb  ux>on  many  of  the  little  streams  which  tiow  down 
from  the  mountains  will  be  found  small  arable  areas  well  supplied  vidi 
water  for  irrigation.  Here,  as  well  as  in  the  western  part  of  the  sectioBi 
many  of  the  small  valleys  ai^e  coveretl  with  forests. 

The  southern  district,  which  is  somewhat  quadrilateral,  is  surroosdid 
on  three  sides  by  leading  mountain  ranges,  the  liocky  Mountains  fons- 
ing  its  southern  and  eastern  boundary  and  the  Bitter  Boot  Monntiiiil 
its  western.  It  has  three  ])rincipal  streams,  which  converge  to^nwd  Ul 
northeastern  angle.  The  Big  Blackfoot,  rising  in  the  Bocky  MonntaiDS, 
runs  west  along  its  northern  border ;  the  Deer  Lodge  and  Hell  Oflta, 
(one  stream,)  rising  in  the  southe^ist  angle,  runs  northwest  diagtMudfy 
through  the  district ;  and  the  Bitter  Boot,  rising  in  the  southwest  an^ 
runs  north  near  the  western  border. 

All  that  portion  lying  south  of  llell  Gate  Biver  is  traversed  north  and 
south  by  a  series  of  somewhat  parallel  ridges,  separated  by  intervening 
valleys  of  greatt^r  or  less  width,  each  drained  by  one  leading  stream. 
The  most  iiupoitant  of  these  valleys,  in  an  agricultural  point  of  view, 
arc  those  watered  by  the  Deer  Lodge  and  Bitter  Boot  rivers- 
Deer  Lodge  valley  is  about  forty  miles  long,  with  an  average  width  rf 
twelve  miles  that  can  be  irri  <^ted  and  cultivated.  The  surface  is  a  broad, 
level  bottom,  occasionally  nanked  by  terraces,  which  can  be  reached  by 
irrigating  ditches  of  moderate  length,  as  the  descent  of  the  stream  is  qnite 
rapid.  The  soil  is  good,  being  covered  m  its  natural  state  by  a  heavy 
growth  of  rich  au<l  nutritious  grasses,  and  when  properly  cultivated 
will  yield  abundant  crops  of  such  things  as  are  adapted  to  the  dimatft 
>^ot  only  has  it  a  central  stiY?am,  which  traverses  the  entire  length  of 
:he  valley,  but  thei-e  are  quite  a  number  of  smaller  rivulets  flowing  in 
roui  the  mountains  to  the  right  and  left.  Below  Deer  Lodge  City  the 
hills  close  in  upon  the  valley,  leaving  a  narrow  but  exceedingly  feitik 
^)ott()m,  which  does  not  avei'age  more  than  three-fourths  of  a  mUe  in 
vidth.  As  the  eh^vation  of  this  vjdley,  averaging  nearly  5,000  fcrt 
ibovc  the  level  of  the  sea,  is  greater  than  that  of  those  binj 
ivest  of  it  and  those  east  of  the  range,  its  climate  is  less  iaA^orabletr 
agriculture  than  other  sections.  Mr.  Granville  Stuart,  of  Deer  Lo^ 
City,  gives  the  following  as  the  monthly  means  of  temperature  for  iSfe 
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L869-^tIie  table  also  incladiDg  tho  amount  of  rain-fall 
and  for  portions  of  18C9  and  1871 : 
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is  gives,  as  the  yearly  mean  of  temi>eraturo  for  two  years,  1-;  and 
mean  for  the  seasons,  as  follows:  spring,  41.6;  summer,  03.08; 
nan,  43.15 ;  winter,  20.38.  The  amount  of  snow  \vhich  has  fallen 
ig  the  last  three  winters  is  as  follows:  1807-'C8,  20.2  inches:  1868- 
6.8  inches :  1860-70, 27.3  inches.  It  must  be  remembered  that  this 
xl,  which  shows  a  rather  rigorous  climate,  was  made  where  tho 
ition  is  4,768  feet  above  the  level  of  the  sea,  and  is  considerably 
V  tho  average  temi)erature  of  the  x)rincipal  agi'i<'ultui*al  areas  of  the 
toiyi*  Such  cereals  as  wheat,  oats,  lye,  and  barley,  and  such  vege- 
s  as  turuipSj  potatoes,  and  cabbages,  canbeniised,  and  will  produce 
crops.  This  valley  is  being  settled  somewhat  rapidly,  especially 
le  vicinity  of  Deer  Lodge  City,  one  of  the  principal  towns  of  tho 
tory.  Little  Blackfoot,  coming  down  from  the  dividing  range,  and 
ing  its  way  through  a  msiss  of  heavy  hills,  is  hemmed  in  closely 
iiost  of  its  course,  and  affords  but  a  narrow  strip  of  arable  land; 
wherever  a  level  space  is  found,  the  soil  is  rich  and  productive,  and 
red  with  a  heavy  growth  of  nutritious  gmss. 
est  from  Deer  Lodge  Eiver  there  is  a  succession  of  ridges  and  val- 
runuiug  north  and  south.  Flint  Creek  Valley,  the  first  we  meet 
going  west,  is  divided  into  two  parts  by  a  gorge  four  to  five  miles 
The  upper  portion  is  about  ten  miles  long,  with  an  average  width 
iir  or  five  miles,  including  that  part  of  the  bordering  foot-hills  which 
be  iirigated.  The  lowest  part  is  about  fifteen  miles  long,  and, 
ding  the  valleys  of  both  forks,  has  an  average^  width  of  about  five 
;.  The  climate  here  is  rather  milder  than  that' of  Deer  Lodge  and 
:razing  is  good.    It  is  but  sparsely  settled. 

estward  across  another  ridge  we  enter  the  rough  and  uaiTow  valley 
one  Creek.  This  stream  is  of  considerable  length,  and  is  about 
iize  of  Det»r  Lodge  Kiver,  (80  to  100  feet  wide,)  very  rai)id  and 
i,  its  bed  being  filled  with  stones.  Very  little  farming  land  is  to 
und  here,  but  the  stream  aflbrds  excellent  water-power,  and  timber 
iindant  almost  its  entire  length.  The  next  and  last  valley  toward 
rest  is  that  of  the  Bitter  Boot  Eiver,  which  aflbrds  some  of  the 
:  agricultural  lands  in  the  Territory.  From  the  mouth  of  the 
i  it  stretches  directly  north  to  Hell  Gate  Kiver,  a  distance  of  eighth' 
.  From  Fort  Owen  south  it  varies  in  width  from  four  to  filteeu 
,  averaging  nine  to  ten.    North  of  this  it  is  rather  narrower,  its 
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avorage  width  being  not  more  than  five  miles.  It  is  all  well  adapted  to 
agriculture,  the  soil  being  a  rich  dark  loam,  mingled  with  sand  and 
gravel,  and,  where  unbroken  by  the  hand  of  man,  is  covered  with 
luxuriant  grass,  supplying  most  excellent  pasture.  lu  addition  to  fle 
central  stream  it  is  well  supplied  with  small  creeks,  which  flow  in  moc^ 
from  the  ridge  to  the  east,  among  which  the  following  may  bo  named  m 
descending  order:  Weeping  Child,  Skarkahoc,  Gird's,  Willow,  Bnnefi 
Fork,  TIinH?-Mile,  Six-Mile,  .and  Bogue's  Creeks,  all  entering  from  th 
east.-  Nez  J*erci?s  and  Lawlaw  Forks  are  the  principal  western  tribala- 
ries.  By  proi)er  eftbrts  tliis  entire  valley  can  be  irrigated  and  broodit 
under  cuitivatlon,  aiibitling  a  rich  agricultural  area  of  at  least  ^io,000 
acres.  Its  elevation  being  much  less  than  the  other  valleys  mentioned, 
it  has  a  much  milder  climate.  The  diiference  in  elevation,  however, 
will  scarcely  account  for  the  dilierence  in  climate,  for  here,  cspedaUjr 
from  Fort  Owen  south,  the  valley  is  free  of  snow  and  the  weather 
comi)arativeIy  mild,  while  the  valleys  noilh,  with  less  altitude,  are  cov- 
ered with  snow  and  the  temperature  sevc^ral  degrees  colder.  This  may 
be  accounted  for,  in  pai't,  in  this  way :  The  general  course  of  the  vrinds 
being  from  the  northwest,  CIark\s  Biver,  from  the  head  of  Deer  Lodge 
(Jreek  to  I^ike  Feud  d^Oreille,  forms  a  continuous  channel,  up  which  ue 
wind  sweeps  to  make  its  exit  at  the  low  crossing  of  Deer  Lodge,  or  Sil- 
XGV  Bow,  Pass.  Bitter  Boot  A^alley,  being  narrowed  below  and  uiielded 
on  the  west  by  the  Bitter  Boot  Mountains,  is  consequently  much  lesaliaMe 
to  cold  storms  and  heavy  snowfalls.  From  the  direction  of  the  leadug 
channel  of  this  basin  and  the  peculiar  bends  of  the  chief  ranges  hen, 
i^easoning  a  priori,  we  should  be  led  to  the  conclusion  that  the  heavieit 
iiccumulatiou  of  snow  would  be  found  on  the  south  side,  in  the  Bi£ 
Hole,  or  Wisdom  Biver  basin,  a  conclusion  which  is  said  to  be  verified 
by  the  facts, 

The  following  statistics  will  furnish  some  data  by  which  the  climate 
of  this  valley  may  be  compared  with  that  of  other  sections :  Altitude  of 
Fort  Owen,  o,284  feet  above  the  level  of  the  sea ;  of  StevensviUe,  a  few 
miles  farther  up  the  valley,  3,412  feet;  of  Missoula,  near  the  jnnctioiiof 
the  Bitter  Boot  and  Hell  Gate  rivers,  about  3,000  feet.  The  mean  tem- 
peratiu^es  of  the  seasons  and  of  the  year  at  Fort  Owen  and  Stevias- 
ville  are  as  follows : 


Months. 


Spring.. 
Summer 
Autumn 
Winter  . 


Year 


One  of  the  best  means  of  judging  of  the  climate,  so  far  as  its  bearing 
ipon  agricidture  is  concerned,  is  a  list  of  its  i)roductions.  Not  only  can 
vheat,  oats,  barley,  rye,  and  the  hardier  vegetables  be  raised,  but  Indiav 
lorn  of  a  tolerably  good  quality  is  grown  here  year  after  year.  MelaUy 
obacco,  and  broom-corn  thrive,  and  such  fniits  as  apples,  pears,  plnnU} 
ind  cherries  mature.  Beach  trees  have  been  planted,  and  diuing  the  put 
'casoii  gave  promise  of  maturing  their  fniit.    MuskmelouSi  squasbas 
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tomatoes,  beets,  carrots,  and  onions  of  excellent  qoality  and  large  size 
have  also  been  raised. 

The  banks  of  tlie  streams  are  lined  with  Cottonwood  and  pine,  where 
these  trees  have  not  been  destroyed ;  the  former  60  to  70  feet  high,  tiiie 
latter  mnch  larger  and  of  a  superior  quality,  sometimes  150  feet  high, 
3  feet  in  diameter,  and  perfectiy  straight.  The  following  sketch,  by  a 
gentleman  who  passed  through  this  valley  Ui  the  early  part  of  the  autumn 
of  1870,  will  convey  an  idea  of  its  beauty  and  agricidtural  resources. 
Speaking  of  the  form  of  Mr.  W.  E.  Bass,  he  says:  • 

Tho  largo  jQelds  of  wbeat,  com,  and*  potatoes,  tho  vegetable  garden,  and  especiaUy 
the  dower-garden,  excited  oar  admiration.  Wo  saw  50  acres  of  wheat,  averaging  40 
bushels  to  the  acre,  and  20  acres  of  corn,  averaging  50  bushed,  ripe  and  sound.  Every- 
thing else  was  in  the  same  ratio.  I  brought  away  8i)ecimens  of  corn,  onions,  melons, 
tobacco,  broom-corn,  and  even  peanuts,  which  for  quality  and  size  cannot  bo  surpassed 
anywhere.  The  flower  garden  was  a  gem  of  its  kind,  covering  half  an  acre  and  oon- 
teming  over  a  hundred  varieties.  The  bam  is  165  feet  long  and  60  wide.  The  loft 
win  hold  150  tons  of  hay,  and  the  stalls  below  wiU  accommodate  the  herd  of  dairy 
cows,  fifty  of  which  are  milked,  and  the  butter  churned  by  water-power  obtained  firom 
ft  smaU  stream  which  irrigates  the  garden.  [A  very  convenient  contrivance,  quite  com- 
mon in  this  Territory.]  The  house  is  prettily  located  among  ^ady  pine  trees,  a  forest 
of  which  extends  back  to  the  mountain.  A  saw-miU  furnishes  the  lumber  used  on  the 
iJace.  On  the  opposite  side  of  tho  valley,  ten  miles  away,  is  the  farm  of  Mr.  Thomas 
Uarris.  He  has  70  acres  of  wheat,  50  of  which  are  raised  without  irrigation,  and  the 
whole  will  average  about  40  bushels  to  the  acre ;  20  acres  a  voluntary  crop.  Mr. 
Harris  has  an  orchard  of  apple  and  plum  trees  of  four  years'  growth,  and  the  trees 
look  very  thrifty,  varyin^^  from  six  to  nine  feet  in  height.  Frost  has  never  injured  a 
twig.  Ho  has  a  field  of  timothy -grass  from  which  he  cut  twenty  tons  of  excellent  hay, 
or  two  tons  to  the  acre.  Here  were  vegetables  of  the  best  quality,  in  the  greatest  pro- 
ftmion,  watermelons,  mnskmelons,  squashes,  tomatoes,  beets,  carrots,  and  onions  of 
large  growth. 

Another  gentleman,  who  has  resided  in  this  country  for  several  years, 
states  thlit  wheaL  oats,  barley,  rye,  com,  (of  such  varieties  as  are  gen- 
erally raised  in  Western  New  York,)  potatoes  of  large  size  and  superior 
qnabty,  onions,  turnips,  x>eas,  beans,  tomatoes,  melons,  and  encumbers 
readily  mature,  and  that  the  climate  and  soil  are  adapted  to  their  pro- 
duction. Apples,  pears,  plums,  and  cherries  were  in  fhiit  at  the  time 
this  statement  was  made.  A  trial  is  being  made  with  grapes  and 
peaches,  which  promises  success,  but  the  trees  have  not  yet  reached  a 
proper  age  for  fruiting. 

Although  tliei'e  is  considerable  timber  between  Deer  Lodge  and  Bitter 
Boot  Valleys,  the  country  may  be  considered  open,  furnishing  a  large 
number  of  extensive  grazing  fields ;  indeed,  there  are  but  few  places  in 
Montana,  except  in  the  mountains,  where  cattle  cannot  pass  the  winter 
without  being  fed. 

The  valley  of  Big  Blackfoot  is  forty  to  fifty  miles  long,  varying  con- 
siderably in  width  at  different  points,  sometimes  expanding  into  a  broad 
undulating  prairie,  through  which  the  stream  winds,  flanked  on  one  or 
both  sides  with  a  low  bottom  of  moderate  width,  at  others  narrowing  to 
what  is  termed  a  caiion,  though  having  a  valley  surface  of  half  a  mile 
to  a  mile  or  more  in  width.  Above  Sie  canon  is  a  very  pretty  open 
area,  called  The  Belly,  which  is  about  seven  miles  long  and  four  to  six 
miles  wide.  The  area  lying  between  the  lower  part  of  Blackfoot  Valley 
and  Hell-Gate  is  an  elevated  rolling  prairie,  having  tho  appearance  of  a 
meadowy  expanse.  Above  the  caiion  the  spurs  and  ridges  are  gen- 
erally covered  with  pine  forests.  What  portion  of  this  valley  can  be 
irrigated  is  not  known,  but  the  descent  of  the  stream  being  rapid,  and 
the  tributaries  from  the  north  furnishing  a  large  supply  of  water,  not 
only  the  immediate  bottom,  but  ^so  a  large  portion  of  the  terraces  and 
lower  slopes,  can  be  reached  and  rendered  tillable. 
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The  valley  of  the  Uell-Gate,  from  the  month  of  the  Little  Blackfoot 
to  the  lower  end  of  the  cailon,  above  Missoula,  issixty-flve  to  seventy 
miles  loiij^:.  For  the  lirat  twenty-Uve  or  thirty  miles  it  is  bordered  by  in 
open  rolling  eountry,  sometimes  broken  into  high  hills,  the  immediali 
vsUley  being  narrow.  The  canon  is  about  thirty-fivo  miles  long,  baring 
nearly  all  the  way  a  nairow  strip  of  good  bottom-laud,  from  oue-foorn 
of  a  mile  to  a  miio  wide.  About  thirty  miles  above  INIissoula  the  piM 
timber  extends  into  the  valley ;  not  in  a  thick  and  massive  growth,  bnt  in 
opeu.groves  of  line  tall  trees,  the  soil  throughout  being  good ,  and  yield- 
ing well  under  cultivation. 

The  Missoula  X'alley  will  average  about  fifteen  miles  wide  down  tD 
Frenchtown,  -a  distance  of  twenty-eight  to  thirty  miles*  From  that 
place  to  the  Flathead  Kiver  th(»re  are  open  pine  forests,  among  whld 
some  forms  have  already  been  made.  This  portion  of  the  valley  varies  il 
width  irom  three  to  eight  miles.  Although  the  altitude  of  this  raUff 
is  less  than  that  of  Hitter  Root,  the  climate  is  not  so  favorable  to  airt' 
culture,  being  somewhat  colder  and  liable  to  trosta.  Thompson's  Praui& 
Horse  Plain,  and  Kansas  Prairie,  neiMthe  junction  of  the  Flathead  ana 
Missoula  Rivers,  each  contain  considerable  gooil  farming  laud,  wdl  wi- 
tered,  and  the  <*limate  is  modi^rate.  The  valley  of  Clark's  Fork,  tnm 
Thompson's  Prairie  to  Lake  Pend  d'Oreille,  is  narrow  and  broken,  l4T- 
Ing  but  few  spots  of  arable  laitd.  It  is  well  watered  with  little  streuil 
that  How  down  from  the  hills  to  the  north,  and  is  covered  for  mofil  fli 
the  distance  with  a  line  growth  of  pine  and  fir. 

It  will  l>e  seen  from  the  foregoing  description  that  this  northwestern 
section  of  theTenitory  contains  many  arable  areas,  and  althongh,  wilb 
the  exception  of  Deer  Lodge  and  Bitter Eooti  Valleys,  they  are  of  small 
iize,  they  aggi'egate  quite  an  extensive  agricultural  surface.  The  de- 
tached farms  being  surrounded  by  elevated  ridges  and  monntain-GhaiiiSi 
there  is  secured  to  each  a  never-failing  supply  of  water  for  iirigatioiL 
The  extensive  forests  will  prove  a  source  of  wealth  whenever  the  means 
of  distribution  are  furnisluMl  by  railroad  communication  with  the  more 
barren  districts. 

The  climate  is  much  less  rigorous  than  would  be  supposed  in  tliis 
northern  latitude  and  mountainous  region. 

Mr.  Granville  Stuart's  estimate  of  farming,  grazing,  and  timber  lands 
in  Deer  Lodge  County  is  as  follows:  Farming,  one-eighth;  graainfi 
live-eighths;  timbeved,  one-fourth.     This  estimate  will  probably  apply 
to  the  entire  section,  with  slight  change,  the  proportion  of  tunbeied  . 
land  brnng  somewliat  larger,  and  that  of  grazing-land  smaller. 

This  section  includes  that  portion  of  the  Territory  drained  by  tlie 
three  forks  of  the  Missouri,  viz,  Jeiierson,  Miidison,  and  Oallatitt 
Rivers;  and  the  it'.iiion  as  far  north  as  Helena.  It  is  bounded  on  die 
sonthvrest,  and  partially  on  the  north  by  the  Itocky  Mountain  nmge; 
on  the  east  hy  the  di\ido  which  separates  the  waters  of  the  Cbllwn 
Irom  those  of  the  Yellowstone;  and  embraces  Beaverhead^  MadiM, 
Jeifrrson,  and  part  of  Gallatin  Counties.  It  is  so  irregular  in  form  thst 
it  is  dithcult  to  estimate  its  area,  but  it  is  probably  fifteen  tlioaa&nd 
square  miles. 

The  pliysical  geography  of  this  section  .and  the  mountain  regions  8a^ 
rounding  it  is  very  interesting,  as  here  some  of  the  great  livera  <rf  ti* 
West  have  their  origin.  In  the  mountain  area  in  the  extreme  moA* 
western  conu^r  of  Wyoming,  bordering  on  this  aectioUi  the  Bi^  HMi 
Tcllowstone,  3Iadison,  Green,  and  Suako  Rivers  all  take  their  naejtlu 
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Arst  three  finding:  nil  outlet  for  their  waters  through  the  Mississippi  to 
the  Gnll*  of  3U'xico ;  the  Green  through  the  Colorado  to  the  Gulf  of 
Califori)i:u  aud  the  :Suake  through  the  great  Columbia  to  the  Padfic. 
Here,  iimid  some  of  tlie  most  wonderful  scenery  of  the  continent,  is 
fonucl  the  cLief  rfuliatiTj;^  point  of  the  water  system  of  tlie  Northwest. 
A  minor  radiatin;,^  center  is  found  in  the  western  part  of  3Ieagher 
County,  where  the  IMusselShell,  Judith,  Deep,  and  Shield's  Kivers  take 
their  rise. 

According:  to  'Mr,  Stuart's  division  this  section  contains  two  principal 
basins,' the  one  ihained  by  Jefferson  Kiver  and  its  tributaries,  the  other 
by  the  North  and  South'  Bowlder  Creeks  and  a  few  small  tribntaries 
rf  the  ^lissom  i  beh)w  the  junction  of  tlie  forks.  The  llrst  basin  embraces 
till  of  Bi^averhoad  County  and  the  western  half  of  Madison,  and  is 
trained  by  throe  streams — the  Bij^  Hole  or  Wisdom,  Beaverhead,  and 
3tinkinjrwater — wliicli  unite  at  its  northeast  angle  to  lorm  the  Jefferson. 
rhe  fiist  of  tliese,  rising  in  the  extreme  western  part  of  the  section,  fol- 
owing  the  course  of  tlie  great  l>end  of  the  range,  sweeps  round  In  a 
lemicirclo,  and  bursting  through  an  inter\*ening  ridge,  unites  with  the 
Beaverhead  immediately  soutli  of  Deer  Lodge  Pass.  Its  valley  is 
!rcseent  sliaped,  and  not  far  from  eighty  miles  long,  the  widest  part  reach- 
ng  fifteen  to  twenty  miles.  Big  Hole  Prairie,  which  forms  a  part  of 
his  valley,  is  about  lifty  miles  long  by  lifteeu  wide.  It  is  carpeted 
^ith  a  sward  of  nutritious  grasses,  affording  one  of  the  best  summer 
grazing  fields  in  the  Territory.  At  some  points  there  is  a  series  of 
rerraces  between  the  snjaller  streams  that  flow  into  it.  Although  the 
H)il  in  this  valley,  is  ftMtile,  and  water  for  inigation  abundant,  the  sea- 
^ns  are  too  cold  to  admit  of  its  becoming  an  agrieultnnil  section,  its 
iveragc  altitude  being  perhaps  0,000  feet  alwve  the  sea,  and  the  amount 
rf  snow-fall  is  greater  than  in  any  other  valley  in  the  Territory.  The 
H*ntral  pnrtof  tlie  area  inclose<l  by  the  circle  of  this  river  is  occupied 
ay  Bald  ^Fountain,  from  which  ihe  little  streams,  like  radii  from  a  cen- 
yr  ,  rush  down  to  the  encircling  river  around  the  northern  flank,  while 
•rom  the  southern  and  eastern  tlank  others  find  their  way  to  the  Beaver- 
iiead.  The  latter  stream,  rising  in  the  southeast  corner  of  the  county, 
lows  north  to  its  .jnnction  with  the  Big  Hole,  the  most  important  part 
tt  its  vall(\v,  about  thuty-ftvc  miles,  the  width  of  which  is  tolerably 
miform,  averaging  about  six  miles.  Between  these  two  rivers,  for  per- 
iaps  twenty  miles  above  their  junction,  is  a  level  plain  about  fltteen 
niles  wide,  rather  barren,  but  if  watered,  which  probably  can  be  done, 
vouM  make  good  farming  land.  Along  tlie  bottoms  the  land  is  already 
aktMi  up  and  settled,  but  these  do  not  average  more  than  half  or  three 
inarters  of  a  mile  in  width.  The  principal  tributaries  from  the  west 
ire  Rattlesnake.  Willard,  and  Horse  Prairie  creeks;  those  from  the  east 
ire  Rod  Itock  and  Blacktailed  Deer  creeks.  The  List  thi*ee  have  valleys 
>f  considerable  extent  which  afford  excellent  pasturage  and  good  farm- 
ng  land.  The  climate  is  rather  too  cold,  however,  for  an,\-thing  except 
he  hardier  vegetables  and  cereals.* 

Stinkingwater  River  rises  in  the  mountxiins  at  the  south  end  of  Madi- 
;on  County,  and,  running  north,  connects  with  the  Jefferson  a  short  dis- 
aneo  below  the  junction  of  the  Beavei-head  and  Big  Hole.  It  has  a 
rall.'*y  thirty-five  to  forty  miles  in  length,  and  of  variable  ^idth,  being 
separated  into  two  parts  by  a  short  caHon  immediately  west  of  Virginia 
'ity.  The  upper  portion,  which  is  twelve  to  fifteen  miles  long,  and  one 
o  four  miles  wide,  is  an  excellent  grazing  section,  and,  except  as  limited 
)y  climate,  is  well  adapted  to  agriculture.  Some  large  herds  of  cattle 
ind  horses  have  already  been  brought  into  this  and  the  Blacktailed  Deer 
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Valley,  where  they  pass  the  winter  \vithont  other  food  than  that  wlndi 
they  clip  iroiu  the  o])cn  pastures.  Below,  the  cauon  is  irider,  and  aflhdi 
a  large  area  of  good  fanning  land,  a  considerable  portion  of  whidiis 
already  occupied.  The  cereals  and  common  vegetables  are  raised  irifii- 
out  difficulty,  producing  very  good  crops. 

By  advancing  upon  the  broad  terrace  which  borders  this  valley  on  tts 
east  side  below  the  mouth  of  Alder  Creek,  the  breadth  of  tillable  land 
can  be  largely  increased,  and  the  supply  of  water  is  i^robably  soffideBt 
to  do  this.  Where  the  streams  before  mentioned  unite  to  form  the  Jef- 
ferson there  is  a  broad  level  area,  the  greater  part  of  which  can  be  ini- 
gated  and  converted  into  productive  farms. 

The  valley  of  the  JeflGerson,  for  twenty-eight  to  thirty  miles  below  this 
point,  will  average,  exclusive  of  the  table-lands  which  flank  it,  ttaiceto 
five  miles  in  width.  The  supply  of  water  is  sufficient,  not  only  to  irripte 
the  bottoms  or  valley  proper,  but  a  large  portion  of  the  table-land^  vUdi, 
at  some  points,  expands  to  a  width  of  eight  or  ten  miles,  though  m  other 
places  it  is  only  a  nan^ow  stnp.  This  is  a  beautiful  valley,  covered  with 
grass,  not  only  on  the  level  ]>ortion,  but  far  up  the  mountain-sides,  viiae 
it  meets  the  lower  line  of  the  mountain  forests.  The  stream,  wiiich  is 
probably  120  feet  ^nde  and  2  feet  deep,  is  fringed  by  a  growth  of  oottxm- 
wood  and  willow,  the  former  of  quite  large  size.  Much  of  this  pietty 
valley  is  yet  unoccupied,  owing,  probably,  to  the  fact  that  to  inigito 
the  larger  bodies  of  land  would  require  the  construction  of  long  ditdifis 
to  draw  the  water  from  the  river.  The  points  which  are  settled  axe  sup- 
plied, as  a  general  thing,  w^th  water  from  the  little  tributaries  that  flow 
<lown  fLX)m  the  mountain,  as  at  Silver  Star. 

The  Madison  Eiver,  rising  in  the  region  of  hot  springs  and  gi^yaen 
near  Yellowstone  Lake,  runs  in  a  northern  direction  to  Oallat^  City, 
where  it  unites  its  waters  with  those  of  the  Jefferson  and  Gallatin  to 
form  the  IVIissouri.  l^^rom  the  Beaverhead  to  the  Yellowstone  thore  ap- 
pears to  be  a  succession  of  idiort  mountain  ranges  running  north  and 
south,  with  intervening  valleys  of  greater  or  less  width,  one  of  which 
is  traversed  by  the  Stinkingwater,  another  by  the  ]\Iadi8on,.and  athiid 
by  the  Gallatin. 

The  valley  of  the  Madison  is  soparate<l  into  two  pai*ts  by  a  short 
caiion  east  of  Virghiia  City.  Above  this  it  extends  about  twenty  mitoB, 
varying  in  width  from  two  to  live  miles,  and  is  flanked  by  a  snooeBskm 
of  beautiful  terraces^  almost  perfectly  horizontal,  which  extend  ftr 
miles  along  the  valley,  leading  gently  'do\N'n  from  the  monntains  to  flie 
river  on  each  side.  The  soil  is,  of  coiu'se,  gravel  near  the  hills,  bat  be- 
comes flner  as  the  immediate  channel  of  the  river  is  approached.  On 
the  east  side  of  the  valley  several  canons  give  ingress  to  wooded  streaau 
of  considerable  size,  which  furnish  the  means  of  almost  unlimited  iriiglir 
lion. 

Aleadow  Creek,  which  joins  the  Madison  at  the  upper  end  of  the 
eaiion,  traverses  a  comparatively  small  valley  containing  ten  or  twelve 
sc^ctions  of  level  land.  This  valley  well  deserves  its  name,  for  it  to 
(*()vered  with  a  dense  carpet  of  fresh,  tall,  green  grass,  and  is  travened 
by  several  sparkling  brooklets  which,  imiting,  form  Meadow  Greek. 
All  the  terraces  bonlering  this  little  valley  are  susceptible  of  irrigatioii 
and  cultivation.  There  are  now  i^esiding  in  this  valley  about  fourteen 
families. 

The  part  of  the  valley  of  the  iM^^idison  below  the  caSIon,  reaching  to  its 
junction  with  the  other  forlcs  at  Gallatin  City,  is  twenty-flve  to  thirty 
miles  long,  and  varies  in  width  from  one  tx>  two  miles.  From  the  caiion 
the  river  flows  in  a  northerly  course,  its  banks  benig  only  six  or  ei^^Aet 
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^S^y  y^t  not  subject  to  overflow.  The  average  width  of  the  river  is  about 
ninety  yards,  the  current  swift,  flowing  over  bowlders  and  gravel.  The 
ralley  lies  mostly  on  the  east  side,  l^ing  somewhat  narrow  near  the 
suion,  but  expanding  as  it  approaches  the  junction.  The  soil  is  good, 
Bie  valley  well  adapted  to  farming  purposes,  and,  the  greater  part 
baving  been  already  taken  up  and  settled,  most  of  the  land  is  under 
cultivation.  The  table-lands  that  rise  200  to  300  feet  above  the  valley 
level  on  the  east,  and  form  the  banks  of  the  river  on  the  west,  are  un- 

celled  for  grazing  purposes,  tine  bunch  and  buffalo  grasses  growing 
adantly.    Unless  the  canon  should  interpose  an  insuperable  bar- 
rier, which  is  not  i)robablc,  it  will  be  possible  not  only  to  irrigate  the 
iralley  level,  but  the  greater  part  of  this  table-land,  the  amount  of 

iter  being  sufticient  to  supply  a  large  breadth.  It  is  probable  that  ere 
long  a  good  road  will  be  made  along  this  stream  and  its  tributary, 
Pire-Hole  River,  leading  from  Virginia  City  to  the  Geysers,  Hot  Springs, 
uid  other  wonderful  scenery  around  Yellowstone  Lake. 

The  Gallatin  River  is  formed  by  two  streams  called  East  and  West 
Porks.  The  East  Fork  flows  for  some  distance  through  a  canon  which 
oeases  about  twenty  miles  above  its  junction  with  the  West  Fork, 
ETrom  this  point  it  flows  in  a  northwesterly  direction,  being  fifty  or  sixty 
fards  wide,  but  shallow,  its  banks  high,  and  not  subject  to  inundation. 
Fhe  bottom  lands  on  the  east  and  west  sides  taken  together  hav^  an 

erage  width  of  about  three  miles,  a  large  i>ortion  of  which  is  inclosed 

id  under  cultivation.    On  the  east  side  the  bench  or  second  level  is 

K    b  twenty  feet  above  the  bottom,  and  is  well  grassed  over.    This 

»e-land  extends  eastward  for  seven  or  eight  miles  to  IMill  Creek  or 
uie  right  fork  of  East  Crallatin,  and  might  be  irrigated  at  moderate 
expense  and  made  as  productive  as  the  bottoms  which  it  flanks,  noted 
tor  the  heavj-  crops  they  yield.  Mill  Creek  runs  northeast  through 
Bozcman,  where  it  connects  with  East  Fork. 

Timber  is  scarce  in  these  valleys,  nothing  but  Cottonwood  being  found 
on  the  West  Fork,  and  that  in  small  groves,  except  near  the  junction 
with  the  East  Fork,  where  there  is  a  considerable  quantity  of  large  cot- 
fconwoods.  The  greater  part  of  .the  timber  used  in  this  valley  is  hauled  • 
from  the  mountains  south.  There  is  a  large  amount  of  stock  raised 
[     e.    A  flouring  mill  has  been  erected  on  Mill  Creek,  near  Bozeman^ 

id  others  will  probably  soon  be  built. 

The  East  Fork,  coming  from  the  Grosfoot  Hills  northeast  of  Bozeman, 
follows  a  westerly  course  for  six  or  eight  miles,  thence  northwest  to  its 
junction  with  the  West  Fork.  It  is  forty  to  fifty  yards  wide,  flowing 
swiftly,  its  banks  high  and  not  subject  to  overflow.  The  imme- 
diate valley  is  two  to  five  miles  wide,  while  on  the  south  a  low  table- 
land, not  more  than  15  or  20  feet  above  the  bottoms,  stretches  out, 
ascending  with  a  gentle  slope  to  the  foot  of  the  mountains.  The  supply 
of  water  is  ample,  and  the  facilities  for  irrigation  are  excellent. 

This  is  one  of  the  finest  valleys  of  this  section.  The  soil  is  good  and 
the  climate  favorable,  and  settlers  have  been  attracted,  so  thai  already 
it  is  mostly  inclosed  and  under  cultivation.  The  stream  is  fringed  by  a 
fine  growtii  of  cotton  wood  and  aspen,  the  only  timber  in  the  valley,  the 
deficiency  being  supplied  firom  the  mountains  to  the  north.  As  a  general 
thing,  the  southern  -part  of  this  section  is  not  so  well  timbered  as  the 
regions  to  the  northwest,  but  the  mountains  will  furnish  a  supply  for 
ordinary  purposes,  though  these  in  many  places  present  quite  naked 
slopes,  smooth,  and  grassed  over,  often  to  their  summits. 

Passing  north  from  the  central  part  of  the  Jefferson  we  enter  what 
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Mr.  Stuart  calls  tlie  *<  Eastern  Central  Basin,"  and  which  he  describei 
as  follows : 

ThiM  basin  is  draiucd  by  ilie  ^[is?oiiri  River  bi^ow  the  Three  Forks,  and  above  tin 
by  [the  lowiT  tiilmtarits  ot]  the  JctVerson,  the  Xorth  Bowlder.  Sotitb  B<iwlder,iri 
Willow  creek.  It  is  also  traversed  by  the  lower  iwrtion  of  the  Madifaon  and  Qillifr 
rivers,  whieli  form  a  .iuiictioii  with  the  JelUfrsou  in  a  fertile  plain  of  cousideakll 
rxtcut.  It  routains  a  lar^e  amount  of  arable  land,  with  a  climate  comparable  witfc 
that  of  Utah,  and  is  about  one  huudre<l  and  lifYy  miles  long  north  aud  soutb,  by  efglit; 
rast  and  west.  Its  five  prineijial  valh^vs  are  the  valley  of  the  Three  ForkB,oftM 
North  Ik>wlder,  ol'  the  lower  part  of  the  .Jeiler.son,of  theMadisou,nnd  of  the  OalUtfai; 
fnmiRliiug  a  larger  aniount  of  faruiin;^  land  tiian  the  basin  of  the  Beaverhead  anditi 
tributaries. 

The  valley  of  the  IVIissonri  alonj^  this  part  of  its  course  is  naiTOir,bBt 
quite  fertile,  i>ossessin^  a  very  iavorable  climate.  It  is  watered  ontte 
east  side  by  numerous  little  streams  wiiicli  flow  down  from  the  Belt 
Mountains.  The  iuteiior  of  the  basin  is  traversed  by  several  sharp  and 
elevated  ridges,  the  principal  one  stretching  from  near  the  lower  part  of 
tlio  Jeilerson  a  little  west  of  north,  and  connecting  with  the  Boekj 
Mountain  ningo  near  the  source  of  the  Prickly  Pear  Creek.  The  North 
Bowlder  runs  along  the  western  base  of  this  ridge  through  a  valtejof 
moderate  width,  while  west  of  it  nins  another  ridge  separating  its  WBt«rt 
from  those  of  Whitetail  Deer  Creek.  Th(»so  ridges  arc  clothed  with 
piu(  timber  of  an  excellent  (ptality.  Branching  ofi'  from  the  fii*8t  ridft} 
near  the  center  of  Jefferson  County,  starts  another  ridge  which^  run- 
niug  north,  forms  a  divide  between  the  Prickly  Pear  and  the  MissomL 

Prickly  Pear  Creek,  and  Tt^n-Mile  Creek,  its  principal  tributary,  hBW 
very  pretty  valleys,  which  aw"^  contract(»d  at  some  ))oints  by  the  approidi- 
ing  ridges,  and  at  others  expand  into  broad,  open  prairies,  having  tlifi 
beauty  of  the  smoothest  meadow.  One  of  these  beautiful  mewov- 
like  openings  is  in  the  vieinity  of  Helena,  ac^roRs  which  we  nay 
look  from  the  eity  and  see  the  noted  landmark  repeatedly  meotiaiMa 
from  the  days  of  Lewis  and  Clarke  to  the  present  time — ^the  Bear's  Teeth. 
This  valley  here  is  from  five  to  fifteen  miles  wide,  and  twenty  totweaty- 
live  miles  in  length.  Although  rich  and  x)roductive,  the  streams  whidi 
•  traverse  it  afford  water  to  irrigate  onlj'.a  i)art.  of  it.  A  proposition  bli 
been  made  to  bring  water  froiu  ♦lelferson  Kiver,  a  project  which  is  Slid 
to  be  practicable. 

The  proximity  to  the  chief  city  of  the  Territory  would  certainly  lendef 
the  land  valuable,  and  sucdi  a  canal  would  be  useful,  not  only  for  hrrirar 
tion,  but  also  in  connection  with  mining  operations.  Mcyor  J.  F,  Fortb, 
who  has  been  farming  in  this  valley  since  1805,  and  has  made  the  rsisiDg 
of  vegetables  for  the  city  something  of  a  specialty,  furnishes  the  follot' 
ing  information  in  regard  to  its  productions: 

Wheat,  art»»r  tlie  first  few  e.rops  (which  are  generally  very  heavy)  hsti 
been  eut,  produces  LM)  to  40  busliels  per  aci'e;  82  bushels  have  be* 
taken  from  an  acre,  aud  entire  erops  have  averaged  CG  bushels  on  fitfh 
soil.  One  difticnlty  <ixj)erienced  is  that  volunteer  crops  mix  with  tliOK 
that  follow.  This  do(»s  no  danmgo  wlien  feed-crops,  as  oats  and  barkf 
are  raised,  but  when  wheat  follows  other  crops,  the  mixtnre  iiynres  to 
value.  AVeight,  about  (10  pounds  to  the  bushel.  The  average  yiddrf 
«>ats  is  about  40  bushels  to  the  aci*e.  Barley  pro<luccs  abont  30  bushell 
on  an  av(»rage,  but  often  tlu^  yield  is  as  heavy  as  that  of  oats.  PotaMii 
turnips,  rutabagas,  beets,  cabbages,  carrots,  onions,  parsnips,  pel^ 
beans,  and  radishes  do  well,  no  elimatic  difficulty  attending  their  colfr 
vation.  Tomatoes  can  be  gix)wn  with  care,  but  are  liable  to  injuiyihitt 
frost  before  maturing.  Spring  wheat  is  generally  sown  in  IdiaenfiBfA 
souietim<'s  as  oarly  as  the  last  of  February,  but  even  as  hite  as  May  will 
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r.  Harvest  usually  begins  in  Joly.  Fall  wheat  is  usnally  sotm 
Item  her  and  October,  but  it  geneially  comes  out  too  soon  in  the 
r,  and  is  liable  to  be  bitten  off  after  jointing.  Currants,  goose- 
8,  and  strawberries  do  very  well;  the  native  varieties  of  goose- 
8  and  currants  bear  transplanting  without  injury,  and  improve 
cnltivation.  >«'ative  i-aspberries  and  strawbenies  have  not  been 
Other fiuitss  as  i'ar  as  tested  in  this  valley,  have  proved  a  failure, 
•me  varieties  of  the  apple  might  succeed.  ^ 

Forbis  planted  some  hemp  seed  in  a  garden  in  Helena,  400  to  COO 
3ove  the  valley  level,  and  he  states  that  some  of  the  stalks  grew 
12  f(»et  high,  a?id  as  large  round  as  a  man's  wrist.  He  is  now  test- 
on  his  farm,  and  it  is  growing  finely.  He  has  raised  hemp  in 
iri,  and  is  satistied  that  it  can  be  ])ro<luoed  here  as  easily-,  and  of 
>d  quality,  as  in  th.at  State, 
climate  is  variable,  the  weather  often  being  mild  and  open  at 
mas,  after  killing  frosts.  Snow  does  not  generally  set  in  until 
jber,  and  continues  at  intervals  up  to  the  1st  of  March,  though 
lantity  that  falls  is  quite  small,  seldom  covering  the  valley  more 
2  or  ;i  inches.  To  alford  additional  means  for  the  comparison 
s  witli  other  valleys,  it  may  be  stated  that  the  barometrical 
rements  taken  in  Major  Forbis's  door-yaid  show  the  elevation  to 
t  4,000  feet  above  the  level  of  the  sea, 

the  east  side  of  tlu*  ^lissouri,  in  the  bend  which  this  river  makes 
from  a  north  to  a  northeast  course,  are  one  or  two  valleys,  which 
e  cousideriMl  in  this  connection,  though  not  strictly  belonging  to 
>uthern  section.  North  Deep  Creek,  which  rises  in  Belt  Mount- 
md  flows  north  to  the  Missouri,  has  a  valley  40  to  AO  miles  in 
I,  which  averages  about  3  in  width.  At  one  place,  for  a  distance 
to  20  miles  it  widens  to  an  average  of  5  milesj  but  at  other 
the  sx)urs  and  hills  close  in  upon  it,  rendering  it  but  a  narrow 

th  Deep  Crock  gives  a  valley  of  twenty-five  to  thirty  miles  in 
I  and  tour  en-  five  in  width,  being  at  lio  point  within  this  distance 
lau  two  nnles  wide.  Water  sufficient  to  irrigate  these  valleys  can 
ained  either  from  these  creeks  or  their  tributaries,  and  near  the 
I  of  the  latter  any  deficiency  can  l>e  supplied  from  the  Missouri. 
>il  is  good,  and  settlements  have  already  been  made  here,  this 
considered  one  of  the  best  agiicultui^al  jmints  in  central  Montana. 

^'OETHERN  SECTION. 

ii  section  embraces  all  that  i)art  of  the  Tehitory  lying  east  of  the 
•  Mountains  and  north  of  the  divide  which  separates  the 
5  of  the  \ellowstone  from  those  of  the  Missouri.  .  It  is  an  exten- 
?gion,  stretching  from  east  to  west  three  hundred  and  fifty  to  four 
ed  miles,  and  varying  in  width,  north  and  south,  from  one  hun- 

0  one  hundrtMl  and  seventy-five  miles,  including  the  north  part  of 
Loilge,  all  of  Chouteau  and  most  of  Meagher  an<l  Dawson  Counties, 
the  exception  of  the  portions  occupied  by  Belt,  Highwood,  and 

1  Mountains  south  of  Missouri  Kiver,  and  by  Beai'^s  Paw  and  Lit- 

cky  Mountains  north,  it  is  geneniUy  an  oi>eii,  undulating,  treeless 

gradually  descending  eastward,  with  an  avenige  slope  of  five  feet 

mile.    But  this  descent  differs  verj'  niaterially  in  the  portions  east 

est  of  Fort  Benton,  the  descent  of  that  west  to  the  base  of  the 
:ains  having  an  average  of  thirteen  to  fifteen  feet  to  the  mile,  while 
ast  has  an  average  of  less  than  three  feet,  if  the  barometric  obser- 
is  taken  along  this  line  are  to  be  relied  upon.    With  this  slight 
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descent  oast  of  Foit  Bentoi)  there  is  little  prospect  of  redeeming  aq 
great  portion  of  these  i)lains ;  for,  if  the  rate  stated  is  correct,  it  viUbe 
in)i>0S8ible  to  i-each  the  higher  table  lands  with  canals  from  the  ^fissooi 

Along  the  e^st  base  of  the  Hooky  Mountains  fi-om  the  British  PoBsei' 
sions  south  to  the  Sun  Kiver  thtn-e  is  a  strip,  about  thirty  miles  ii 
width,  of  arable  laud,  -which  is  well  watered  by  the  numerous  little  trib' 
utaries  of  the  Marias,  Teton,  and  Sun  rivers,  which  flow  down  upon  Ik 
X)laius.  The  descent  being  rapid  and  these  streams  but  a  few  mihi 
apart,  flowing  in  somewhat  parallel  lines,  a  large  portion  of  this  stri^ 
which  is  about  one  hundred  miles  in  length,  can  be  irrigated  and  broaiU 
under  cultivation.  As  yet  it  is  wholly  unoccupied  except  by  lovug 
Indian  bands ;  hence  no  experiments  in  farming  have  been  made.  Mr. 
Hard,  who  has  been  traveling  over  this  portion  of  the  Territory  summer 
and  winter  for  some  years,  states  that  the  seasons  are  not  seveiei  and 
he  is  satisfied  from  his  knowledge  of  the  climiite  that  the  hardier 
cereals  and  vegetables  can  be  raised  without  any  climatic  difficulty. 
The  grass  is  good  here,  and  the  great  bufialo  herds  of  lilafitem  Montami) 
apparently  fleeing  before  the  Sioux,  have,  during  the  present  year|beeii 
moving  into  this  region. 

The  Marias  Kiver,  after  it  enters  upon  the  plains,  runs  tlirough  a  deep 
channel,  bordered  In  part  by  broad  table  lands,  and  partly  by  longflto- 
ing  hills,  a  portion  of  which,  by  the  constnition  of  lon^;  canals^  nii^ 
1)0  iiTigatcd  and  made  suitable  for  agricultural  purposes. 

Teton  River  is  probably  over  one  hundred  miles  long,  its  two  braodiei| 
rising  by  diflerent  heads  in  the  liocky  Mountains  west  of  the  Teton,  iknr 
round  this  Imite  and  unite  at  its  east  base.  It  has  some  good  bottOB 
lands  in  its  valley,  which  varies  from  two  to  six  miles  in  width  for  sptfft 
of  its  length,  but  at  other  points  is  quite  narrow.  The  bordering  plains 
are  generally  undulating,  but  a  portion  is  comi>osed  of  level  tabte-Ittiidi 
which  are  fifty  to  seventy-five  feet  above  the  valley  level.  Hie  stnam 
is  rather  small,  its  average  width  probably  not  exceeding  twenty-flveto 
thirty  yards,  but  it  is  a  constant  runner;  its  lower  portion  nms  alowlj, 
the  descent  being  slight. 

Sun  River,  rising  in  the  Rocky  ^loun tains,  immediately  west  of  Fort 
Shaw,  runs  east  about  seventy  miles,  and,  passing  by  this  fort,  emptjes 
into  the  iVIissouri.  it  forms  the  north  bomidary  line  of  Lewis  and  CladL 
Counties.  The  immediate  and  cultivable  valley  varies  in  width firom one 
to  three  miles,  the  soil  being  of  the  ])est  quality.  At  some  points  tlie 
bottoms  are  flanked  by  terraces  of  modemte  height,  which  mar  be 
reached  by  irrigating  ditches,  thus  increasnig  the  breadth  of  inn- 
ing lands  in  this  beautiful  valley,  considered  one  of  the  finest  in  fhu 
part  of  the  Territory.  The  stream  is  about  sixty  yards  wide,  flowing 
rather  swiftly  over  a  gravel  bed,  and  seldom,  if  ever,  overflowing  iti 
banks.  There  are  as  yet  but  few  settlements  in  the  A'alley,  Eort 
Shaw,  situated  about  six  miles  east  of  the  <^  Helena  Ouide  Mountains," 
iieing  the  most  elevated.  Lower  down,  about  foiur  miles  distant,  is  flw 
Siui  River  Crossing,  on  the  main  road  from  Helcua  to  Fort  Benton, 
around  which  there  are  several  larms  under  cultivation.  From  tto 
jwint  to  its  Junction  with  the  Missouri,  about  twenty-five  mUes,  the  vallQ' 
increases  in  width  from  three  to  five  miles.  There  are  some  oottonwood 
and  aspen  along  the  river,  but  other  timber  is  scarce.  Tlie  higher  taUfi 
ands  on  the  north  and  south  offer  excellent  grazing  fields,  the  adl  be-^ 
^ng  generally  very  fertile,  that  of  the  plateau  on  the  north  needing  ini- 
gation  only  to  make  it  as  ]>roductive  as  the  bottoms  of  the  valley. 

The  valley  of  the  Missouri,  from  the  Three  Forks  to  the  month  of  Son 
■^jT'^f  IS  very  ricii  nud  fertile^,  but  is  rather  narrow,  varying  fiorn  ttiw 
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dt  mfles  in  widtli,  and  at  some  points  the  bills  close  in  npon  it, 
g  bnt  a  narrow  strip  of  bottom  land  along  the  stream.  The  length 
valley  between  these  points  is  abont  qpe  hnndred  and  fifty  miles, 
dlerably  well  settled,  the  climate  being  mild  and  the  prodnctions 
ied  as  in  any  portion  of  the  Territory.  Wheat,  oats,  rye,  barley, 
and  the  usual  vegetables,  grow  well  and  produce  heavy  crops, 
a  receiving  a  large  part  of  its  supply  of  vegetables  from  here, 
[ruits  as  apples,  plums,  cherries,  currants,  raspberries,  and  goose- 
s  may  be  grown  here.  As  a  general  thing,  after  leaving  the  rapid 
it  along  the  base  of  the  mountain  and  entering  upon  the  broad, 
)lain,  the  rivei*s  of  this  section  run  in  deep  channels,  which,  like 
ditches,  traverse  the  plains  and  are  often,  for  long  stretches,  sunk 
150  feet  below  the  surface. 

the  south  side  of  the  Missouri  the  most  important  basins  within 
Kiition  are  those  of  the  Judith  and  IVI^ussel  Shell  rivers.  The  Ju- 
asin  is  wide,  spreading  out  forty  to  fifty  miles,  and  extending  north 
outh  about  eighty  miles.  It  is  traversed  by  the  Judith  Ri^er, 
lias  three  tributaries.  West  Fork,  South  Fork,  and  Big  Spring 
.  West  Fork  is  a  short  creek  afibrding  a  moderate  valley,  but  in 
I  to  this  little  is  known.  The  valley  of  the  South  Fork  is  very 
lar,  frequently  closing  up ;  it  is  about  twenty-five  miles  long,  the 
lies  next  the  mouth  averaging  two  miles  wide,  the  remainder  varia- 
it  generally  quite  narrow.  The  lands  which  border  this  stream 
)re  rolling  and  irregular  than  is  usual  in  the  basin,  but  are  cov- 
rith  gooil  grass.  Big  Spring  Creek  has  one  leading  tribu&ry, 
iwood  Creek,  which  has  a  valley  twelve  miles  long  and  from  a 
lile  to  a  mile  wide.  The  supply  of  water  in  each  of  these  valleys  is 
Bnt  to  irrigate  all  the  hind  suflBciently  level  for  culture.  The  area 
en  these  valleys  consists  of  a  level  plateau  about  100  feet  above 
rel  of  the  streams,  and  during  the  summer  season  it  has  a  bright- 
^  hue,  from  the  vast  number  of  Helianthi  growing  upon  it.  The 
1  Valley  proper  is  about  eight  miles  long,  and  varies  in  width 
me  to  four  miles.  The  bordering  region,  as  we  approach  the  Mi^ 
grows  barren,  and  assumes  that  api>earance  to  which  the  name 
vaises  Terres,''or  "  Bad  Lands,"  has  been  applied,  but  the  surface 
tly  covered  with  bunch  grass.  Stunted  pines  and  cedars  grow 
the  Missouri  from  Fort  Benton  to  the  month  of  Mussel  Shell  Eiver, 
to  25  miles  back. 

tn  the  mouth  of  the  canon  on  Mussel  Shell  below  Fort  Howie,  for 
^-five  miles  down,  is  a  very  fine  farming  country ;  the  valley  aver- 
Lve  miles  in  width,  the  soil  is  good,  and  the  climate  favorable. 
:he  mouth  of  this  stream  the  valley  is  narrow,  the  bottoms  aver- 
not  more  than  a  mile  and  a  half  wide,-  nor  is  the  soil  so  good  as 
the  upper  i)ortion.  No  information  in  regard  to  the  intermediate 
f  this  valley  has  been  obtained,  but  the  bordering  plains  are  sup- 
to  consist,  in  a  great  measure,  of  bad  lands,  similar  to  those  near 
5uth  of  Judith  Eiver. 

SOUTHEASTEEN  SECTION. 

J  section  includes  the  area  within  the  territory  drained  by  the 
v'stoue  and  its  tributaries.  Little  is  known  in  regjird  to  its  agri- 
al  resources.  The  following  account  of  a  voyage  down  the  str^un 
:>at,  by  J  udgc  Horner,  contains,  perhaps,  all  that  has  been  ascet* 
.  in  regard  to  it  up  to  this  time : 

Inscription  of  the  lower  vaUey  of  the  YeUowBtone  fpTOi  by  Captain  Lewis^ 
b  beiDg  lull,  is  very  accurate  iu  geographical  information.    I  was  enabled  by  it 
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to  anticip.ito  oiir  approach  to  tbo  various  lanclmarksi  rapids,  and  tbo  moniba  ol  t^ 
variou»  tril>ntai-ie6.    la  minor  clctailii  it  is  deiicieiit.    No  coutiuuoas  account  of  lim 
valley  from  the  cauoii,  t^ventv-fivc  miles  beyond  Bozeiiian,  to  tbo  incuth,  a  distaneetf 
rl^ht  hundrrd  nnd  twonty  inileSi  lias  over  lu^cn  published.    For  tbe  firut  eightjaOa 
(Irom  t-bA  moutb  of  the  canou)  tbo  river  is  almost  one  contiimouB  rapid.    Nnmcna 
ledgy  islauda  are  scattered  alonp;,  furnisbiug  coverts  for  larce  Utickii  of  dnoka.  Tka 
baukii  are  ij^enonUly  abnipt,  in  many  x^laccs  i)reuipitou8,  tbickly  covor»d  with  6uil,iBl 
sxtaitidy  covert-d  witb  istunted  pines.    Occasional  accumnlatious  of  debris  spnifldari 
into  small  bottom!*  covered  witli  immense  eott>onwoods.    Tbe  bauks  on  eacbirideiii 
gradually  into  lofty  bills,  bnt  the  vcgtitation  is  Ii|;bt.    Lon>;  high  ronfj^  of  rooontani 
approach  tbo  river  on  each  side.    TUn  water  hero  is  pure  and  vury  tniDsparent  Tk$ 
1>emls  of  tliu  slrciim  ai'e  somewhat  angular,  formed  of  long  ami  straight  roacboiy 
that  tbo  eye  can  often  follow  tbeui  i'or  six  ur  eight  miles.    Deuso  thickets  of  wiunr 
grow  along  tbo  margins  and  on  tlie  islands. 

Tbe  second  day  we  came  in  sigbt  of  tbe  vast  ridge  wof  yellow  sandstone  from.  vUefc 
the  river  derives' its  nanu\  This  ridge  ap])ears  to  be  about  300  foot  high,  and  thi||Vt 
twenty  miles  long.  Tbe  bind'  it  forms  is  pre-cipitous.  Tbe  top  is  covered  with  piufc 
Tho  valley  of  tbo  ri\  er  bei*e  is  <;roatly  expanded,  spreading  out  into  alia  vial  botUau 
six  to  eight  miles  wide,  gi'adually  gn)wiug  into  upland  and  foot-hills.  The  soil  htnii 
ec^ual  to  that  of  tbo  Gallatin.  Tbo  descent  of  tbo  river  is  much  le8sra]iid  than  sbm^ 
nules  iutor\'oning  without  auy  perceptible  inclination.  The  termination  of  tiua  pK- 
tion  of  the  ridgo  is  at  an  angle  of  the  river  where  it  has  worn  a  passage  thiiKi^thB 
rock  ou  each  band  exhibiting  a  sh<-er  bold  precipice  of  stratified  sandstone^  vety  httd, 
and  of  a  deep  ocher  color.  The  river  is  quite  shallow  where  it  crosses  this  la^gB^ 
which  stretcnes  olf  on  tbo  west  side  in  a  straight  line  across  the  valley  twenty  or  thk^ 


miles.  Tho  bottoms  hero  are  extensive,  (bctwi?eu  tbe  ridgo  and  river,)  and  ai6  9mm- 
tiblo  of  high  cultivation.  There  uro  iVeijueut  long  groves  of  Cottonwood  bcMb  We 
passed  through  this  marvelous  rid|^e  five  or  six  times  iu  traveling  three  btrndredmilH. 
In  some  pla<:cs  it  follows  tbe  river  tor  miles,  casting  its  somber  siiadow  on  the  watff. 
In  others  it  is  curiously  eroded  into  resemblances  of  towers,  castles,  citadels,  Afl. 


At  the  tormiuus  of  tbs  ridj^o,  the  river,  increased  to  twice  the  sice  at  the 
menc<;ment^  by  tlio  coutributitms  of  Kosc-ISud,  Clark's  Fork,  and  Big  Horn,isfii^ 
one  mile  wide  and  very  det^p.  It's  waters  are  turbid,  its  banks  low,  and  it  ZQusdmn 
au  immcuso  volume  of  water,  undisturbed  by  a  ripple,  thronuh  large  Mini4iB| 
meadows  beautiiied  by  ocensioual  trees  and  carpeted  with  thick  grass.  With  Iki 
esccptiou  of  a  few  rapids,  some  of  which  are  formidable,  this  is  tho  Mini 
charaotcr  of  tbt)  scenery  until  wo  a})]iroacb  the  moutb  of  Powder  River,  lians 
sudden  change  take?3  place,  and  all  at  once  wo  are  ushered  from  the  highest  Btatstf 
verdure  to  that  of  extreme,  absolute  desolation.  Mere  commences  the  Mamaiim  1^nt$t 
and  from  this  point  to  its  moutb  the  Scinio  general  features  characterize  the  sosneiy  H 
those  found  along  tbo  Upper  Mii^souri,  iutensilied,  if  possible,  by  freqamt  viswiof 
long  bm'ut  plains,  seamed  with  inmi(^nso  ravines  and  dott4.'d  with  enonuoos  taUtftflf 
baked  clay.  It  is,  without  exception,  tbe  most  horrible  looking  coiintiy  I  evcrnv. 
Tbe  liills  and  mounds  of  stratified  clay  along  tho  buuk  of  the  rivor  fireqnentlj^ risD 
l,r/)0  foot,  void  of  vegetation.  Tbo  river  is  hero  a  dark  drab  color,  with  skittlC 
channels  and  numerous  saud-bai-s.  Its  clay  banks  for  hundreds  of  miles  ezbib^ia 
each  side  continuous  \eins  of  deeom]>oded  lignite.  A  railroad  could  easily  be bsUt 
alon;^  its  course,  except  tbo  ItO  miles  froui  the  moulb  of  Powder  River  down.  Above 
J^owuer  Kivor  tbo  obstructions  are  fow  and  easily  overcome.  Three  handled  or  ftor 
hundred  miles  would  bo  through  tbo  largest  :iud  richest  vaUley  in  Montana*  JbI 
unsettled,  and  not"  more  than  1,500  to  '^,000  leet  above  tlie  level  of  tho  sea. 

The  amount  of  hmd  iu  the  Territory  which  can  be  inicated  ud 
profitably  cultivuted  is  estimated  at  oue-twolfth  of  the  whole  aW» 

♦  wehc  tlioibsaiid  Kqiiarc  miles — V,GSO,O0U  acres. 

?>TUCK-11AIS1NG,  CLIMATK,  ETC. 

'  tlioiit  injuslicc  to  any  other  ])arl  oi*  the  West,  it  may  be  tiaid| 

•  uoutana  that  it  is  probably  the  best  grazing  portion  of  the  Bod; 
'tudntiiin  region.  Not  only  are  the.  open  plains  and  prairies  covered 
vith  excellent  grass,  but  the  smooth  bills  and  naked  mountain  slopes,  aai^ 
'veu  the  reaches  beyond,  far  up  into  the  timber,  have  the  same  covoing* 
/Vhorever  a  lire  has  swept  a  mountain  side,  destroying  the  piue  treeSj 
<:;aviug  the  blackened  stems  and  stumps  to  mark  tbo  pi  ico  where  tbe 
oi^'st  has  been,  there  springs  up  a  tall,  greon,  and  exceedingly  nntritioal 
^ass,  covering  every  spot  traversed  by  the  fire.  Here,  as  in  the  otter 
>nrt«  '»f  thw  west*^^"  ''"•"itiy,  tlie  gruss,  lustoad  of  rotting|  ouiesoDthe 


AGEICULTUEAL  TOPOGEAPHY  OF  MONTANA  TEERITOEY.     447 

Sroiuiil,  remaining  in  this  state  all  winter,  famisliinga  better  food  thai 
f  cut  and  cured.  There  is  seldom  any  diflBculty  experienced  on  ao 
5ount  of  the  cold  or  snows  of  winter,  many  who  have  stock  ranning  or 
Uie  prairies  making  no  preparation  for  winter  feeding,  which  is  seldom 
aece«aary.  Even  in  the  upper  i)art  of  Stinkiugwater  Valley,  where  the 
dimate  is  considered  somewhat  rigorous,  not  only  are  the  regular  herds 
BTintered  on  the  prairies,  but  cows  also  pass  the  winter  with  no  other 
food  than  that  cropped  from  the  open  pasture,  and  although  regularly 
nilked  come  out  iu  the  spring  in  excellent  condition,  A  gentleman 
f?ho  visited  this  section  in  the  early  i)art  of  summer,  informed  us  that 

saw  cows,  which  had  thus  passed  the  winter  on  the  range,  giving 

ik  the  entire  season,  and,  in  snch  fine  condition  that  they  would  have 
1      3  excellent  beef,  some  giving  three  gallons  of  milk  each  morning 

a  evening.  iNotwithstandiDg  tliis  fact,  cows  command  a  high  price, 
;      best  bringing  readily  $80  to  $100,  on  account  of  the  demand  for 

ick-cattle.  Stock  is  being  rapidly  introduced  into  the  Territory, 
nraich  will  soon  bring  down  the  price. 

We  have  but  few  statistics  in  regard  to  the  herds.      The  herd  of 
isrs.  Poindextcr  and  Orr,  on  Blacktail  Deer  Creek,  at  the  com- 
nencement  of  the  present  season,  was  said  to  embrace  2.467  sheep, 
1,500  cattle,  750  calves,  450  horses,  and  75  mules. 

The  following  particulars  have  been  received  in  regard  to  the  progress 
)f  agricultural  expeiiments  at  the  Indian  agencies  iu  the  Territory  up 
:o  the  present  time:    At  the  Crow  agency,  on  the  Yellowstone,  a  main 

igating  canal,  more  than  two  miles  long,  and  numerous  lateral  ditches, 

ve  been  constructed.    Nearly  three  miles  of  fencing  have  been  built, 

oclosiug  about  500  acres,  of  which  112  acres  are  under  cultivation;  the 

inder  is  to  be  broken  up  this  fall,  preparatory  to  cultivation  next 

on.    The  crops  usually  raised  are  wheat,  oats,  barley,  potatoes, 

mmips,  &c. 

At  tlxe  Blackfoot  agency,  north  of  Sun  Kiver,  there  are  about  85 

•es  under  cultivation,  and  150  inclosed.     The  crops,  of  the  same  de- 

ciptiou  as  at  the  Crow  agency,  grew  finely  the  past  season.  Com,  ol 
ne  Canada  variety,  called  here  the  Bhea  com,  has  been  planted,  and 
fcpi)ears  to  be  doiug  well.  There  seems  to  be  no  doubt  of  its  maturing, 
\s  it  has  been  raised  at  other  points  in  this  section.  Irrigating  ditches, 
(offlcient  to  supply  the  150  acres,  have  been  made,  and  are  ready  for  use. 

At  Fort  Luuhi,  on  &ilmon  Eiver,  50  acres  have  been  brought  under 
sulrivatiou  for  the  benefit  of  the  Bannack,  Shoshone,  and  Sheepeater 
indiaus.   The  crops  raised  are  chiefly  potatoes  and  turnips ;  some  wheat 

id  barley  have  been  sown.  These  civps,  at  last  accounts,  looked  wdl 
ujd  gave  promise  of  complete  success.  The  most  encouraging  feature 
y{  tliis  place  is  that  the  Indians  are  doing  the  greater  part  of  the  work. 
Ebese  Indians  have  been  so  long  associated  with  the  whites  that  they 
know  the  beueticial  results  of  labor,  and  are  very  much  pleased  to  have 
1  chance  to  cultivate  tbe  soil  for  their  own  benefit. 

Twenty  to  twenty-five  adobe  houses  have  been  erected  at  the  Crow 
■igeucy  for  tbe  Indians,  into  which  they  are  to  go  this  winter,  and  the 
igent  intends,  if  possible,  to  have  thirty-five  to  forty  more  ready  by  the 
tune  winter  sets  in.  Each  house  has  connected  with  it  a  small  plat  ol 
^'ound  or  little  farm. 

The  Flathead  agency,  in  Bitter  Eoot  Valley,  has  about  40  acres  under 
jultivatiou.  These  Indians  are  chiefly  connected  with  the  Catholic 
nission  at  tbis  point. 

Tbe  following  statistics,  from  the  auditor  and  treasurer's  report  for 
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1870,  show^  the  progress  of  agncaltni-e  and  indnstrial  pnranitB  in  fim 
Temtory,  exclusive  tof  the  miniug  interests: 
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rHE   RELATIONS  OF  AGRICULTURE   TO   OTHER 

INDUSTRIES. 

Mr.  Ciiird,  the  liigbest  British  aathority,  iu  his  work  entitled  ^'  Eng- 
ish  Agricultare  iu  1850-'51,''  after  carefully  exploring  thir^  English 
jounties,  reports  that  in  twelve  northern  coanties,  which  include  the 
X)al  region  and  the  seat  of  mining  and  manufacturing  enterprise,  agri- 
cultural wages  average  lis.  (id.  ($2.79)  a  week,  while  in  eighteen  south- 
jm  counties,  whose  productive  industries  are  greatly  less  diversified, 
Agricultural  wages  are  not  above.  Ss.  5(Z.,  ($3.04.)  ''The  influence  of 
[oanufacturiiig  enterprises  is  thus  seen,"  he  observes,  "  to  add  37  i)er 
cent,  to  the  wages  of  the  agricultural  laborers  of  the  northern  counties 

compared  with  those  of  the  south ;"  and  what  is  specially  noteworthy 
in  his  statement  is  that  "  the  line  is  distinctly  drawn  at  the  point  where 
the  coal  ceases  to  be  found.''  Arthur  Young  very  carefully  and  very 
thoroughly  investigated  the  question  in  these  same  counties  in  1770. 
Comparing  the  rates  ascertained  in  1850-'51  with  those  given  by  Young, 
3ighty  years  previous,  Mr.  Caird  found  that  the  wages  of  agincultural 
abor  had  increased  in  this  period  06  per  cent,  in  the  northern  counties, 
vhile  in  the  southern  counties  the  increase  was  but  14  per  cent.  In 
[iancashire  and  the  West  Eiding  of  Yorkshire,  which  are  the  seats  of 
he  most  extensive  cotton  and  woolen  manufactures,  the  increase  was 
|uite  100  per  cent.,  standing  at  15«.  ($3.64)  per  week,  while  in  Souti) 
^Viltshire  the  weekly  wages  were  down  to  6«.,  ($1.45.) 

To  produce  and  maintain  a  disparity  so  great  as  in  these  extreme 
ustances,  in  the  price  of  the  same*  kind  and  amount  of  work,  and  in 
)laces  so  little  remote  from  each  other,  (they  are  about  two  hundred 
niles  apart,)  several  causes  were  at  work,  but  far  the  most  efitective  was, 

iquestionably,  the  presence  of  great  manufacturing  establishments  in 
lOe  northern,  and  their  absence  in  the  southern  districts. 

The  contrast  tried  by  the  increase  of  population  stands  thus:  In 
L861  LaJlcashire  had  a  population  of  1,275  to  the  square  mile;  in  1871 
he  increase  in  numbers  was  389,444,  equal  to  16  per  cent.  In  1861 
SViltshire  had  a  population  of  184  to  the  square  mile ;  in  1871  the  in 
arease  in  numbers  was  7,891,  or  3^  per  cent.  The  average  increase  of 
iie  United  Kingdom  in  these  ten  years  was  8.30  per  cent. 

The  wages  of  labor  must  be  paid  out  of  the  value  of  the  product. 
Skilled  industry  takes  two  or  three  times  the  reward  of  unskilled,  be- 
cause it  contributes  that  much  more  to  the  production  of  the  result,  and 
herefore  a  difierence  in  the  wages  of  labor,  in  similar  conditions,  is 
)roportionate  to  the  difference  of  its  productive  value.  If  it  bo  objected 
hat  a  higher  style  of  labor  draws  off  the  supply  of  the  lower,  and  raises 
he  wages  of  the  lower  by  lessening  its  supply,  the  terms  of  the  propor- 
iou  areonly  shifted,  the  effect  remaining  unaltered.  TheaggregJiteis  thus 
tuhanced  to  the  same  effect  as  if  all  the  elements  were  evenly  advanced. 

All  that  we  wish  to  make  of  this  point  is  that  the  wages  of  labor  are 
he  index  of  value  in  productive  industry.  Adam  Smith's  maxim,  that 
'  Labor  is  the  ultimate  price  which  is  paid  for  everything,"  does  not  carrj-^ 
nstaut  conviction  of  its  truth.^  Mr.  Carey's  happy  de&iition  of  value — 
'  the  measure  of  nature's  resistance  to  human  power''-^is,  in  effect,  the 
iquivalent  of  Smith's  statement,  with  a  clearer  presentment  of  the 
irgument  involved,  and  needs  only  the  more  detailed  explication  that 
latural  and  artificial  labor — manual,  mechanical,  and  chemical  labor — 
s  the  price  paid  for  all  things.  J.  B.  Say  insists  that  "values  produced 
ire  referable  to  the  agency  and  concurrence  of  industry,  of  capital,  and 
>f  natural  agents:"  but  he  elsewhere  admits  that  "  capital  is  nothing 
29  A 
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more  aud  uotbiii^  less  tbau  labor  uccuumlated,"  or,  as  ISinith  styl< 
"dried  labor.''    So  tbuso  two  of  bis  ageuts  are  but  one;  and,  i^ 
oecasiou  allowed  or  demanded  tbe  demonstration,  it  would  not  be 
to  sbow  that  wbat  bo  styles  "  natural  agents''  are,  in  fact,  natural 
jecte  of  industry,  in  its  lar;i;fest  meaning ;  for  neitlier  soil,  nor  aii 
lightning,  nor  any  chemical  f(Mce,  servo  in  tbe  produetiou  of  \i 
for  man's  use  until  helms  subdued  and  compelled  tbeni  into  hisser 
Tberc  is  more  meaning  in  tbe  terms  in  w  bicli  the  commission  of  bo 
Kovereignty  over  all   creatujcs  is  given   than  appears  at   first  si 
** Replenish  the  earth  and  subdue  i\',  and  have  dominion  over  the 
of  tbe  sea,  and  over  the  fowl  of  tbe  air,  and  over  every  living  ( 
that  moveth  upon  tbe  earth."    Tbe  condition  annexed  is,  "  In  the  s 
of  thy  face  sbalt  tliou  eat  bread,  until  thou  return  unto  the  groi 
Tbe  condition  of  dominion  is  that  be  must  catch  the  fish,  the  fowlj 
tbe  living  things  that  move  upon  tbe  earth  before  he  can  cook,  cb 
Tvork  them.    The  forest  i'ruits  be  must  gather  in  their  season  b 
he  eats  them,  and  be  must  ])reserve  them  if  he  needs  them  ot 
season ;  yet  all  this  toil  will  not  advance  him  beyond  the  savage  t 
If  be  would  make  tbe  wild  aninmls  serve  him  in  a  higher  'style  oi 
ho  must  domesticate  them  and  provide  their  food.    If  he  would  « 
cipate  himself  from  bondage  to  the  elementg,  or  subject  them  U 
S(*rvice,  he  must  catch  the  wild  winds  and  the  rushing  waters,  and 
them  to  their  duty.    The  soil  beneath  bis  feet,  with  all  its  "na 
agencies,^  is  in  open  and  stubborn  rebellion  to  his  rule.    Nothil 
nature  volunteers  for  bis  service.    Bone  and  muscle,  brain  and  d 
must  give  them  all  their  utility;  and  all  their  value  is  just  the  pri 
their  conversion  into  the  required  forms  of  service.    Labor  accami: 
takes  the  moditied  form  of  capital ;  but  it  must  be  observed  t 
this  shape  it  retains  all  the  functions  of  its  pristine  form,  and  i 
duction  is  nothing  but  artificial   labor,  and  is  best  carried   i 
thoughts  under  that  name.    Labor  is  tbe  creator  of  capital,  and  n 
its  governor  and  guide.    A  money-owner  is  not  a  mauufactiufer 
artisan  and  tbe  suiierintendent  must  come  in  between  and  prod 
eftect.    The  brain  and  band  make  the  machine,  and  through  it  gi 
to  tbe  product,  under  the  constant  direction  of  that  industry  whi 
it  to  its  work.    All  this,  in  the  last  analysis,  is  labor;  and  if 
division  of  labor — not  the  division  that  parcels  the  making  < 
among  a  dozen  bands — "that  occasions  in  a  well-regulated  see' 
opulence  which  extends  itself  to  tbe  lowest  ranks  of  the  peor 
that  is  best  in  all  tbe  contributors  to  the  work  and  service  of  t 
in  the  integial  individuality  of  each,  limits  the  division  of 
human  nature  is  not  to  be  sacritieed  to  the  production  of  com 
or,  as  it  has  been  happily  said,  if  products  are  made  for  mar 
man  for  products. 

But  all  our  |)resent  use  for  this  ])i;*inciple  is  to  fix  the  point ' 
are  tbe  measiuc  and  index  of  productiveness,  that  we  may  <? 
the  instances  the  evidence  that  higher  w^ages  mark  and  pre 
tionately  higher  styles  and  services  of  inijustry.  The  chiefest 
grand  toundation-facts  in  political  economy  is,  that  only  in 
conditions  of  society  can  land  and  labor  increase  in  value,  t 
economic  welfare  depends  upon  their  associated  advaueeme 
is  tbe  same  thing,  upon  their  improvement,  which  alike  ai 
either  case  depends  uiK)n  lal)or.     In  the  one  case,  throng 
training,  exercise ;  in  tbe  other,  through  enrichment  by  th 
training,  and  exercise  applied  to  it. 

But  what  is  all  this  to  the  development  of  our  theorem 


3RELATI0NS   OF   AGRICOTiTURE   TO   OTHEK   INDUSTiaES.      451 

dependent  ui)on,  and  its  development  measured  by,  the  diversification 
of  all  other  related  industries?  This  proposition,  as  a  general  and  ab- 
stract statement,  really  needs  no  ar^ment;  but  some  illustration  will 
serve  to  unfold  the  law  for  the  practical  uses  which  it  should  serve, 
where  guidance  is  needed  through  apparent  difficulties  in  it«  applica- 
tion. In  savage  states  of  society,  Jand  is  without  any  exchange  value. 
It  is  not  any  more  an  individual  property  than  a  railroad  car  is  to  a 
passenger.  A  temi)orary,  a  vagrant  occupancy  is  its  only  use ;  and  the 
title  lasts  no  longer.  It  belongs  to  everybody,  and,  therefore,  to  nobody. 
Why?  Because  nobody  demands  anything  of  it  or  from  it,  for  any  use 
beyond  such  service  as  it  renders  to  the  fowls  and  wild  beasts  that 
roam  over  it.  Wild  men  ai'e  not  any  more  its  inhabitants  or  owners 
than  the  irrational  creatures  are.  In  this  condition  of  things,  there  is 
only  one  kind  of  property — chattels,  or  personal  property — and  from 
this  fact  we  derive  a  nile  for  measuring  societary  systems  of  every  grade, 
firom  the  lowest  savagism  up  to  the  highest  civilization.  It  may  be  thus 
stated:  The  proportion  of  fixed  capital,  or  real  estate,  to  floating  capi- 
tal, or  personal  property,  held  by  any  people,  is  the  measure  of  its  wealth 
and  of  its  grade  of  civilization.  Among  savages,  as  we  have  said,  real 
property  scarcely  exists.  In  the  highest  civilization  and  greatest  pros- 
perity, real  property  preponderates,  and  its  degree  of  excess  over  x)er- 
sonal  indicates  and  measures  the  national  welfare.  For  example :  The 
real  estate  of  the  late  Confederate  States,  as  reported  in  the  census  of 
1860,  held  an  average  of  43  per  cent.,  and  the  personal  57  per  cent,  of 
their  propert;^' ;  while  in  the  loyal  States,  the  real  was  GG  per  cent,  and 
the  personal  but  34.  At  the  same  time,  the  average  ratio  of  real  to  per- 
sonal estate  in  New  York,  Massachusetts,  and  Pennsylvania  was  75 
per  cent,  of  the  total,  or,  as  75  against  33J  in  Maryland,  Mississippi, 
and  Texas.  This  difference  expresses  not  only  the  njaterial  wealth  but 
the  warlike  strength  of  the  two  sections.  If  the  confederacy  had  not 
been  conquered  in  the  Federal  treasury,  it  could  not  have  been  done  in 
the  field  by  the  Federal  armies.  Moreover,  in  the  issue,  the  region  of 
the  preix^n derating  real  estate  wealth  came  out  of  the  conflict  richer 
than  it  went  into  it,  while  that  of  the  preponderating  i)ersoual  wealth 
was  beggared  and  ruined.  There  is  a  good  reason  lor  calling  laud  and 
its  imperishable  improvements  real^  in  contrast  with  that  which  "  per- 
ishes in  the  using."  • 

But  land  in  its  primitive  condition  has  no  value  whatever.  Its  origi- 
nal and  inherent  capabilities  for  the  service  of  man  are  nothing  as  it 
lies  in  desert.  A  continent  in  this  condition  has  no  more  worth  than 
the  bottom  of  the  sea,  and  in  any  grade  of  cultivation  its  original  pow- 
ers never  enter  into  its  exchange  or  market  value. 

The  census  of  1870  values  the  improved  lands  of  Nevada  at  an  aver- 
age ol  $10.03  per  acre  and  the  annual  product  at  $17.91.  These  lands 
were  then  canied  but  little  in  advance  of  the  state  of  nature.  In  South 
Carolina,  where  they  were  nearly  returned  to  their  primitive  condition 
by  a  murderous  system  of  tillage,  the  average  value  per  acre  was  put  at 
$14.88  and  the  annual  product  at  $13.91.  Here  the  crop  of  a  single 
year  is  equal  to  93^  per  cent,  of  the  cash  value  of  the  improved  lands ; 
while,  in  contrast,  the  average  value  of  the  annual  products  of  New  Jer- 
sey was  but  10^  per  cent,  of  the  cash  value  of  the  lauds ;  in  Illinois,  the 
rate  was  23  per  cent.;  in  Ohio,  18.8  per  cent.;  in  Pennsylvania,  17.0 
per  cent.;  in  Massachusetts,  Connecticut,  and  Delaware,  18.53, 10.08, 
and  17.04  per  cent.,  respectively. 

As  a  further  indication  of  the  disparity  between  real  and  personal 
estate,  in  the  really  wealthy  and  in  the  poor  communities,  it  isi^  worth 
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uoticing  tliat  the  value  of  tlie  live  aUyak  in  ISouth  Carolina  was  equal  to 
28  per  ceut.  of  the  value  of  tint  farms,  while  in  Ohio  it  wa«no  more  tiuu 
llA  i>er  ceut. 

That  the  iubtauces  here  presented  ai'O  not  selected  for  the  purpose  of 
proving  the  point  intended  to  be  made,  will  be  seen  by  any  oue  vta 
will  take  the  trouble  of  looking  over  the  entire  tables  of  the  Agricultanl 
Report  of  1870.  The  facts  and  ligures  result  from  a  truth  that  nndei 
lies  and  controls  them;  it  is  this:  land  deiixesaZHts  value  fromtk 
labor  bestowed  upon  its  improvement,  and  that  value  is  measured  ac- 
curately by  the  quality  and  amount  of  the  industries  which  are  employed 
and  reflected  ui>on  it.  To  present  this  point  with  adequate  force  we 
take  the  census  valuation  of  the  real  estate  of  the  State  of  New  York  in 
1860,  which  is  put  at  one  thousand  and  seventy  millions.  To  avoid 
any  possible  undervaluation,  we  will  assume  it  at  fifteen  hundred  mil- 
lions. Now  allow  one  million  of  men  one  dollar  a  day  for  theur  labor, 
;md  for  three  hundred  days  in  the  year;  they  would  earn  the  total  som 
in  five  years.  Can  any  one  imagine  that  anything  less  than  five  or  ten 
times  this  auumnt  and  value  of  labor  has  been  employed  in  the  twoand 
a  half  centuries  that  have  elapsed  since  the  work  of  building  up  tbe 
State  began  ?  The  lands  of  the  Static,  including  the  cities,  towns,  and 
villages,  are  worth,  now,  say  $80  per  acre.  As  good  lands  in  the  Wert 
are  sold  at  $1.25,  and  it  is  not  probable  that  New  York  would  have  com- 
manded so  much  when  it  was  first  settled  by  the  Dutch  in  1614.  It  is 
plain,  therefore,  that  labor  has  given  the  State  all  the  difierence  of  the 
value  then  and  now,  and  Just  as  plain  that  the  whole  State  is  not  wofth 
the  fillh,  or  perhaps  the  tenth,  of  that  labor  which  has  made  it  what  it 
is.  A  share  or  part  only  of  the  ])resent  value  is  due  to  the  labor  ex- 
pended directly  on  the  land.  It  has  been  cleared,  ditched,  fenced;  it 
has  been  ])lowed,  harrowed,  and  manured,  and  it  has  been  famished 
with  houses,  barns,  and  other  necessaj  y  buildings.  Iloads  have  been 
constructed,  bridges  built,  canals  and  railways  have  l>een  m^dO)  and 
school-houses  and  churches  have  been  erected.  Outside  of  all  this, 
roads,  ships,  and  telegraphs  have  efiected  communication  with  the  whole 
continent  and  the  world  beyond;  and  every  item  of  all  the  labor  em- 
ployed upon  all  these  has  been  concerned  in  adding  value  to  the  lands 
and  other  real  estate  of  the  Empire  Commonwealth.  All  this  world  ot 
work  going  on  in  it,  ijnd  around  it,  lor  two  and  a  half  centuries,  by 
many  millions  of  men  and  women,  assuredly  has  cost  the  present  cash 
value  of  the  entire  territory  many  times  over.  Nor  can  there  be  a  sin- 
gle lot  on  Broadway,  in  the  Empire  city,  that  would  x)ay  moro  than  ft 
fraction  of  the  cost  that  has  given  it  its  present  market  price,  Thi*. 
^ame  may  be  said  of  e^'ery  other  foot  square  in  the  wealthiest  nation  in 
^»''istendom. 
L'he  doctrine  of  '*  the  original  and  indestructible  powers  of  the  soil," 

•  nd  the  n'otion  that  the  use  of  these  enters  into  rent  and  sale  as  apart 
T  *i^'>  price,  like  other  fallacies  of  theoretical  economists,  lies  directly 

-  ^I'M  path  of  our  argument  and  oi)poses  its  practical  rc^snlts;  for, 
>ole  value  of  laml  arises  from  the  labor  directly  expended  and 
viiec ..v  rom  outside  industries  ui)on  it,  the  interest  of  the land-o\nier 
)Y  farmer  makes  the  care  of  all  such  related  industries  a  necessary  part 
»t  his  policy.  This  conscious  deponden(*y  incites  liim  to  lo(»k  to  it 
.^it  ^'K'h  a  diversification  and  efliciency  of  all  other  productive- occnpar 
■u     ^«  his  own  depends  upon  for  its  prospeiity  sh.iU  be  fostered,  en- 

•  ira^v.a,  and  extended.    lie  will  look  at  the  fact  that  thcfarm  lands  in  the 
•vighborhood  of  a  great  manutaeturing  city  have  their  value  many 

?n«»s  Ti"^^'"»i''*'     »v  tiu    ''^mand  made  upon  them  for  the  neoessaiy  ^OOr 
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[Option  of  such  of  their  products  as  will  pot  bear  distant  transporta- 
n.  He  will  remark  the  fact  that  it  is  solely  owing  to  such  contiguity 
It  lands  in  the  four  counties  surrounding  Philadelphia  average,  re- 
ictively,  $1G0,  8127,  8125,  and  8215  per  acre;  while  those  equally 
od,  but  much  farther  from  a  home  market,  will  not  command  half 
le  prices ;  and  carrying  his'inquiries  further  than  the  most  striking 
nances,  he  will  perceive  a  law  running  through  all  the  grades  of  indus- 
al  neighborhoods,  acting  upon  a  sliding  scale  of  descent  in  value  in 
ict  proportion  to  the  decline  of  varied  employments  in  the  vicinity, 
id  carrying  in  mind  the  fundamental  fact  that  it  is  labor  which  gives 
\  land  all  its  value,  ho  will  desire  more  of  it  within  the  reach  of  his 
iality. 

But  it  is  diversification  of  productive  labor  within  the  sphere  of  his 
n  business  relations  which  most  concerns  him— diversification  around 
n,  that  ho  may  have  at  command  diversification  of  the  products  of 
J  own  domain. 

The  world's  work  goes  on  somehow,  however  distributed,  and  con- 
mption  of  farm  products  is  a  necessity  of  all  men,  wherever  situated ; 
t  the  farmer's  welfare  depends  upon  a  demand  that  shall  draw  upon 
J  own  commodities,  and  in  the  greatest  amount  that  he  can  supply. 
le  supply  is  regulated  by  the  demand,  both  in  kinds  and  quantities, 
lis  plain  proposition  is  so  easily  understood  that  it  is  familiar  to  every 
e.  And  just  here  the  question  of  a  home,  as  against  a  foreign,  mar- 
t  i!omes  up.  The  market  across  an  ocean  is  as  accessible  to  one  pro- 
cer  as  to  another;  for  such  things  as  may  be  c*arried  so  far,  every 
'mer  in  the  United  States  has  a  rival  in  every  other,  and  in  all  Europe 
sides.  Every  wheat-growing  country  in  the  world  is  as  near  our  only 
leat-niarket  in  Europe  as  any  State  in  the  Union,  and  in  most  cases 
ry  much  nearer,  and  in  many  of  those  countries  the  land  is  no  dearer 
an  ours  is  when  brought  to  a  high  state  of  cultivation.  The  following 
bular  statement,  taken  from  the  English  official  reports,  shows  the 
ative  value  of  the  English  market  to  us  and  to  our  foreign  competitors, 
id  here  it  is  to  be  noted  that  we  have  no  market  for  our  breadstuffs 
d  provisions  in  any  country  of  Europe,  except  Great  Britain  and 
'land : 

liriilsh  imports  of  wheat  andJUmr  in  equivalents  of  wlwat. 
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This  table,  embracing  our  exports  through  a  period  of  twelve  years, 
ows  how  small  is  the  comparative  dependence  of  our  only  Euroi>ean 
stonier  upon  our  share  of  the  required  supply,  but  it  still  more  strik- 
yly  shows  the  inconstancy  of  the  demand,  for  here  we  have  about 
ree  times  more  of  our  wheat  and  wheat-fiour  taken  in  the  second 
oup  of  years  than  in  the  first,  and  in  the  third  group  more  than 
ree  and  a  half  times  less  than  in  the  second. 
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tlow  <loos  sucli  ihuiuation  in  llio  demand  as  tins  suit  for  the  marl 
of  a  pi*()dnct  that  must  be  i>rovided  a  yoar  in  advance  of  its  fate?  I 
the  pi'itre  vai  ics  even  worso  than  tlio  demand  ;  and  always,  when  ( 
larfjer  (inantit.v  is  taken,  it  is  at  proportionally  lower  rates.  Tbepri< 
of  the  wheat,  in  the  loicjroinj?  tabU*,  ranged  from  $2.01  down  to  ii^ 
per  buslu'l,  dt^livcred  in  Liverpool  and  Loudon — the  larger  quantity 
the  lower  and  tlic  snudUr  at  the  hij^her  jnice.  The  II uetuatiou shown 
the  gronj)  of  tour  years  does  not  exi)ress  its  extravagance,  for  the  qu 
titieis  of  AuK^riean  wheat  and  llonr  imported  into  Great  Britain  ha 
varied  in  thes])aoe  of  ten  years  from  twenty -eij^ht  millions  of  bnab 
in  one  year  to  seven  and  three-quarter  millions  iu  another.  If  thehoi 
demand  i'or  any  oi'  his  staples  siionld  iluctuate  in  quantity  or  pric^ 
such  an  <»xlent  as  lliis,  the  farmei's  business  would  be  a  lottery.  A 
if  it  ever  does  vary  so  eapriciously,  it  is  owing  to  a  foreigu  invasion 
onr  own  <h>mestie-prodnee  market. 

This  is  a  lair  view  of  the  American  farmer\s  European  market 
exportahlf  provisions.    But  the  most  valuable  and  the  most  remi 
tive  of  all  a.G:ri(;ultnral  prodnets  are  not  exportable  beyond  seas, 
only  very  parthiliy  transj»ortable  to  any  considerable  distance  at 
These  inelnd(^  potatoes,  beets,  turnips,  cabbages,  all  green   veg» 
raised  in  niiirket-^ardens,  all  orehaixl  products,  poultry,  veal,  mi 
milk,  berries,  fresli  butter,  and  eggs.    Every  one  knows  that  a  d 
borhood  market  for  all  these  artich»s  makes  the  difiereuce  between 
price  of  land  in  the  vicinity  of  a  city  and  that  of  the  remote  di     M 
of  the  West  and  South.     Land  yields  root«  by  tons,  wheat  ana  < 
only  by  tlu*  bushel.    The   United  States  Agricultural  Report  of  i; 
gives  a  tabh^  showing  "  the  average  cash  value  of  farm  products 
acre  for  (he  year  LSTO.^     In  California,  which  stands  highest  in  the^ 
corn  is  9^\±T1 ;  wheat,  8iM>.90 :  potatoes,  $199.80.     In  Ohio,  com,  $18 
wheat,  ><ir).04;  potatoes,  $r>vS.;iL*.     In  Pennsylvania,  corn,  $!!6.85;  wl 
.^15.24  ;  potatoes,  ?^<)7.86.    The  relative  value  of  the  yield  ot  market- 
dens  is  indicated  by  tjie  products?  of  a  farm  or  tnict  of  laud  of 
six  acres  in   Khode   Island,  includinii:  poultry,  milk,  calves,  lam 
the  like  easily  associated  thin^^s,  from   which  com,  wheat,  bO'     i 
rye,  oats,  barley,  and  hiiy,  for  sale,  are  excluded,  as  shown  by  a  ^i 
1S70  of  811  t.'V»  to  the  acre  of  the  entire  lot  or  tract.    This  farm 
niark(^t)Li;u(len  eultun*.  is  in  the  vicinity  of  Newport,  the  fashi< 
^vaterin.<4plaee:  l>ut  a  jrentleman  of  Philadelphia,  about  twelve 
a^ro,  raised  upon  one  acre,  in  the  suburb  of  the  city,  carrots  ar 
baizes  which  he  i\v.\{\  lor  .*.SL*2.    The  average  value  of  farm  landt 
county  was  then  ^V^  per  acie.     In  1870  they  were  held  at  $505 

W'(»  liav(»  sjiid  that   a  due  diversillcation  of  farm  products  c 
uj);)!)  a  ncMjihborhooiI,  or  an  easily  accessible  market,  sustain 
comjili'te    diversiiiejiiion    of   other    productive    industries    ai/ 
tiims.     '['his  pioposiTion  is  sufliciently  proved  by  such  facts  a' 
Wli^n  a  very  extensivt*  iron-miM  was  in  proc>ess  of  erection  i 
tanr'(»  of    I  wiMUy-seven   niih\s   from   Philadelphia,  the  propri 
obliu(Ml  to  ivet  the  niarketin^  for  the  employi^s  in  the  city.    !I 
lliinj^  ncrurs  u  lien  a  new  hotel  is  starte<l  titty  miles  from  the 
m'iirh borhood  unused  to,  and  therefore  un])repared  for,  a  honn 
(n  tiu't,  liiere  is  nothing  more  rennirkable  or  conmion  thau  tl 
of  vi';4:etabies  njuHi  tables,  otherwi.se  well  provided,  in  count 
too  lenjote  irom  any  considerable  market-town  to  keep  up 
demand  for  them.     Nothing  but  such  a  dennmd  will  induce 
and  l*arnn»rs  do  not,  lK?cause  they  cannot,  extensively  vary 
dm^ts  when  tlu»y  have  not  an  inviting  extent  and  variety 


RELATIONS   OF  AGRICULTURE  TO   OTHER  INDUSTRIES.        455 

from  surrounding  and  neighboring  indastries.  Two  fanners  can  no 
more  exchange  with  each  other  than  two. gold-diggers  can — neither  has 
anything  that  the  other  wants — but  they  can  trade  with  a  peddler,  a 
blacksmith,  a  carpenter,  a  tailor,  or  a  shoemaker;  and  their  best  and 
best  i>aying  products  are  always  in  demand  by  a  neighboring  factory, 
or  college,  or  a  city  full  of  people  engaged  in  pursuits  wholly  unlike 
their  own.  In  such  vicinities  the  comei*s  of  a  worm-fence  yield  more 
values  than  the  whole  area  of  similar  fields  will  do  fifty  miles  away. 

A  universal  principle  of  association  and  exchange" rules  here,  as  it 
does  among  all  things,  animate  and  inanimate,  indi\idual  and  social. 
Everywhere  difference  of  quality,  condition,  capacity,  or  position,  ex- 
cites manifestations  of  force  and  exchanges  of  activities.  In  chemistry, 
combinations  of  correlated  elements  develop  varied  and  multiplied 
lowers  in  the  atoms  of  matter,  give  rise  to  new  forms  and  forces,  with 
something  that  approaches  the  miraculous  in  the  movements  of  nature. 
In  astronomy,  differences  of  (>osition  and  magnitude  produce  and  deter- 
mine the  motions  of  the  celestial  bodies.  In  terrestrial  things,  diff'er- 
ence  of  temperature  and  electric  conditions  gives  life  and  motion  to  the 
air  and  keeps  up  the  circulation  of  the  seas.  Guyot,  hi  his  work  entitled 
"  Earth  and  Man,"  presents  the  universality  of  this  principle  effectively: 
"  The  differences  are  the  condition  of  development:  the  mutual  exchanges 
which  are  the  consequences  of  these  diff'erences  waken  and  manifest  life. 
The  greater  the  diversity  of  organs,  the  more  active  and  sujierior  is  the 
life  of  the  individual.  The  greater  the  variety  of  individualities  and 
relations  of  a  society  of  individuals,  the  greater,  also,  is  the  sum  of 
life,  the  more  universal  is  the  development  of  life,  the  more  complete, 
and  of  a  more  elevated  order.  But  it  is  necessary,  not  only  that  life 
should  unfold  itself  in  all  its  richness  by  diversity,  but  that  it  exhibit 
itself  in  its  utility,  in  its  beauty,  in  its  goodness,  by  harmony.  Thus  we 
recognize  the  proof  of  the  old  proverb, '  Variety  in  unity  is  perfection.''^ 

On  the  best  and  nearest  home  markets  depend  not  only  the  greatest 
rotation  of  crops,  but  the  best  average  chances  of  the  seasons.  Wheat 
and  rye,  corn,  buckwheat,  barley,  and  oats,  which  bear  transportation 
to  considerable  distances,  though  with  proportionate  loss  of  value  to 
the  fanner,  cover  or  extend  over  some  varieties  of  season,  and  one  or 
more  of  them  may  escai)e  drought  and  diseases  to  which  others  are 
exposed.  Every  one  knows  that  the  chances  of  profit  are  increased  in 
the  ratio  of  these  alternative  reliances.  From  the  same  cause  every 
additional  vegetable  adds  to  the  probabilities  of  the  year's  expectations. 
Lettuce,  spinach,  cabbage,  asparagus,  tomatoes,  berries,  early  fruits  and 
roots,  poultry,  veal,  mutton,  milk,  and  a  multitude  of  other  products  of 
the  kitcben-garden,  the  orchard,  and  the  barnyard,  give  a  grand  increase 
to  the  variety  of  products,  extend  the  adaptation  to  the  season,  and  so 
multiply  the  promising  chances  of  the  year;  and  these  are  available 
and  possible  only  in  the  immediate  neighborhood  of  large  communities 
of  pe()[)le  engaged  in  mining,  mechanical,  and  manufacturing  arts, •with 
the  commerce  tbat  attends  the  most  multiplied  and  varied  productive 
industries. 

There  is,  of  course,  a  difference  between  the  supporting  effect  of  a 
neighboring  iron-mill,  coal  mine,  or  college,  and  a  borough  or  a  city; 
and  this  difference  is  another  instance  of  the  graduated  operation  of  the 
law  of  diversification.  The  greatest  variety  in  the  demand  reacts  upon 
the  agrieulture  of  the  vicinage,  or  of  the  market  area,  with  exactly  cor- 
responding effects  in  educing  a  diversified  production ;  and  all  the  way 
down  the  scale  of  diversity  of  demand,  the  iiossibility  of  varied  vege- 
table cr(»ps  and  animal  products  diminishes  step  by  step.    Hence  the 
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govorninfr  principle  of  affricultural  economy  dictates  to  the  tiller  of  the 
soil,  who  only  \vaiits  a  remunerating  market  to  enable  him  to  convert 
his  raw  acres  into  so  many  gartlen-patches,  the  policy  of  secmiDg 
as  great  an  extension  and  diversitj cation  of  that  market  as  he  caiL 
In  doing  so  ho  not  only  promotes  his  own  interests,  but  he  serves  in 
equal  degree  that  of  all  the  branches  of  converting  industry  engaged 
in  effecting  changes  in  the  forms  of  raw  materials,  which,  in  lai^ 
measure,  the  cultivator  produces  by  his  own  labor  from  his  own  domain. 
The  farms  of  the  North  and  the  plantations  of  the  South  yield  the 
whole  of  the  material  of  our  domestic  textile  fabrics.  Of  the  leading 
manufactures  reported  in  18G0,*  amounting  in  value  of  products  to 
81,129,000,000,  only  8214,000,000  worth  were  produced  from  metals  and 
other  minerals;  wiiile  those  manufactures  which  derive  their  materials 
from  the  vegetable  products  of  the  country  reach  a  value  of  8015,000,000. 
Of  these  last  ])roducts  the  general  average  of  the  raw  material,  takenat 
54  per  cent,  of  the  value  of  the  finished  commodities,  gives  8494,000,000 
as  the  agriculturists'  share  in  the  total  of  these  manufactureil  commodi- 
ties. To  this  sum  must  be  <added  the  food  supplied  to  the  laborers  em- 
ployed in  all  these  manui'actures,  which  may  be  roughly  estimated,  and 
certainly  not  overvalued,  at  10  per  cent,  of  the  total  wages  paid  npon 
the  production  of  the  leading  manufactures  here  considered.  This  gives 
us  891,000,000.  Add  this  sum  to  the  farmers'  and  planters'  interest  in 
tlie  raw  material  used,  and  we  have  as  the  result  8585,000,000,  which  is 
821,000,000  more  than  half  the  total  valuC;  showing  that  our  agricol- 
turists  are  fairly  even  partners  with  our  manufacturers  in  their  chief 
and  leading  industries.  With  respect  to  the  8756,000,000  worth  of  man- 
ufactured products  of  1860,  not  embraced  in  our  calculations,  (beeaose 
it  would  require  too  much  labor,)  it  is  safe  to  assume  that  thetwognuid 
branches  of  our  national  industry  are  about  equally  divided  in  interest 
Indeed,  it  is  fairly  presumable  that  the  agricultural  interest^  on  the 
whole,  \ery  considerably  predominates,  for  tliis  reason:  the  average  pro- 
portion of  raw  materials  to  the  total  of  finished  goods  and  wares  is  54 
per  cent. ;  but  the  raw  material  of  the  commodities  of  vegetable  origin 
is  nuich  larger  in  proportion  to  the  value  of  the  finished  product  tl^ 
are  the  raw  materials  of  the  products  of  a  metallic  and  mineral  basis. 
Our  calculations  are  roughly  but  safely  made,  and  wo  ai*e  well  satisfied 
that  the  agriculturists  are  much  more  than  equal  partners  in  the  total 
products  of  our  manufa(rturing  industries.  From  all  which  we  derive 
the  proof  of  not  only  a  close  inter-dependence  for  their  existence,  butan 
3qua]  pecuniary  interest  of  the  two  great  divisions  of  X)roduetive  labor: 

xnd  from  this  economic  mutuality  is  seen  the  wisdom  of  harmony  ana 
.»o-opemtion  in  policy.    Hostility  of  feeling  or  act  between  them  arises 

mly  from  ignorance,  or  prejudice  based  in  ignorance;  and  the  theorists 

iud  demagogues  who  would  stimulate  such  a  conflict  are  either  blind 

T^Mdes  or  self-seeking  impostors,  or  both  together.    These  professional 

■  thors,  editors,  anil  i)oliticians  are,  moreover,  remarkable  for  fomentiug 

.limositv  between  the  North  and  the  South,  and  between  the  East  ami 

»pf  o      w.;^.  ()^yjj  country,  when  they  arc  our  countrymen,  while  they 

a^c,  unity,  mutuality,  and  a  common  policy  of  indu.stry  and 

w.ii.i.jivO  with  all  foreign  nations.    Disturbers  of  the  harmony  of  their 

^wn  family  Jire  badly  qualified  lor  pacificatcu's  of  all  the  world  ontsttk 

-  th  the  nation  at  home. 


-ue  preparation  of  this  paper  bciii^  required  bcfon*  the  pablication  of  theceoiV 
i»ort  upon  tiiu  inanufactnn>fl  of  tho  Union  for  1^0,  wo  bare  boon  obliged  tu  zdortto 
•••■  if  iv^'"'*  4Vm  '»}i'- ^f^tp  »^  ♦'^•^'-•c  calculation « 
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This  unity  and  mutuality  of  interest  of  the  parties — only  too  often 
arrayed  against  each  other — and  the  equal  dependQnco  of  each  upon 
the  other  need  only  to  be  stated  as  to  the  manufacturers'  dependence 
upon  the  agriculturists  who  carry  on  their  industry  and  furnish  sup 
plies  from  an  easy  distance.  Much  of  the  provisions  required  eannot 
be  imported  from  foreign  countries,  and  none  of  them,  not  even  bread- 
stuffs  and  meats,  at  a  remunerating  price  to  the  producers.  Where 
water-carriage  serves,  some  of  the  hea\ier  kinds  of  food  will  bear  to  be 
brought  farther,  but  any  other  mode  of  transportation  leaves  little  to 
the  tar-away  farmer  of  the  price  that  the  manufacturer  can  possibly 
afford.  The  higher-priced  raw  materials,  such  as  silk,  cotton,  and  wool, 
will  bear  the  cost  of  transportation,  but  the  hefivy,  bulky,  and  low- 
priced  cannot  without  increasing  their  cost  out  of  all  proportion  to 
their  resulting  market  value;  and,  ^for  these  reasons,  the  majority,  in 
kind  and  vahie,  of  manufactures  must  depend  for  their  supplies  upon 
the  neighborhood  or  upon  an  area  of  available  nearness. 

England  does  succeed  in  the  manufacture  of  cotton  brought  from 
beyond  seas,  but  at  a  frightful  cost  of  suiferiug  to  her  laborers,  which 
reacts  upon  her  people  in  reducing  10  per  cent,  of  them  to  absolute 
pauperism ;  and  when  all  those  are  considered  who  are  fighting 
poverty  hopelessly  on  the  verge  of  destitution,  the  number,  according 
to  the  estimates  of  the  best  informed  British  authorities,  amounts  to 
ibout  five  millions  of  the  people,  which  is  one-third  of  the  manual- 
tabor  class.  This  is  the  worked-out  result  of  a  system  of  industry 
that  dei)en(l8  lor  full  four-fifths  of  its  raw  material  and  one-fourth  of 
its  breadstufi's  and  provisions  upon  a  foreign,  and,  in  the  main,  a 
trans-marine  supi)Iy.  Under  this  system  Ireland,  upon  which  the 
burden  has  fallen  most  heavily,  has  declined  2,820,000  in  population 
since  1811,  with  the  natural  increase  of  at  least  1,400,000,  also  lost, 
riuis  it  has  starved,  killed,  and  banished  full  50  per  cent,  of  the  Irish 
people  in  thirty  years;  and  all  this  has  been  done  as  a  necessity  under 
the  policy  of  importing  foreign  raw  material,  to  be  manufactured  for 
foreign  markets!  Low  wages  must  be  forced  to  the  edge  of  starvation 
In  England,  driving  Irish  labor  still  lower,  the  fe.arful  competition 
Df  approaching  destitution  being  used  to  hold  down  the  rate  of 
wages  low  enough  to  command  the  foreign  markets,  which  the  system 
struggles  for.  This  is  what  it  eventually  costs  to  a  people  who  per- 
sistently violate  the  law  of  trade  between  nations;  a  law  that liipits ex- 
changes to  natural  differences  of  their  respective  products — a  law  of 
climate,  making  sitpplementary  eichanges  necessary,  and  therefore  right 
ind  orderly,  allowing,  however,  a  temporary  accommodation  of  nations 
in  the  infancy  of  the  arts,  by  which  they  are  for  the  time  rendered  in- 
capable of  self-sni)ply,  but  fixing  the  limits  of  commerce  rigidly  at  these 
natural  boundaries ;  the  consequences  of  transgression,  as  sure  as 
those  of  any  other  natnral  law,  being  a  measure  of  suffering  to  the  ag- 
gressor, proportioned  to  the  injury  inflicted  upon  the  victim. 

The  necessary  order  of  human  affairs  is  thus  vindicated,  and  the  com- 
mand, ^'  Thou  shalt  not  steal,"  is  extended  from  the  covttousness  of  the 
individnnl  to  the  arrogant  invasion  of  the  labor-market  of  nations,  rob- 
bing them  of  all  the  good  fruits  of  self-support  and  self-development. 
Such  consichnations  as  these  show  how  law  rules  in  binding  the  manu- 
facturer in  the  bonds  of  reciprocal  help,  by  forcirg  him  into  a  conveni- 
ent proximity  to  the  sources  of  his  supi)lies  or  punishing  all  the  parties 
eoncerneil  in  its  infraction. 

On  the  other  hand,  the  dependence  of  the  cultivator  of  the  soil  u]X)n 
the  skilled  converter  of  his  products  into  the  infinite  forms  of  use  re- 
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quired  for  the  service  of  lininan  life,  in  its  progress  to  tbe  highest  civili- 
zation, ai)i)enrs  in  tbe  following,  among  other  considerations,  which  we 
submit  as  briefly  as  clearness  allows : 

No  purely  agricultural  people,  or  i)eople  limiting  their  mechaDical oc- 
cupations to  tlie  rude  necessities  of  their  djiily  labor,  ever  wereableto 
support  a  commercial  marine.  One  gi'eat  branch  of  industry  Decesnry 
to  economic  independence  they  cannot  have;  they  cannot  be  the  earn- 
ers of  their  owu  neix'ssary  international  exchanges.  The  greatest  mn- 
ufacturing  nations  in  all  time  have  been,  and  are,  those  which  havetke 
greatest  peaceful  command  of  the  seas.  Accidents  apart,  a  nation  of 
well-balanced  and  harmonized  industrial  interests  will  always  have  their 
own  trade,  with  all  its  protitsand  securities,  in  their ow^n  hands. 

As  an  instance,  and  a  striking  one,  it  will  be  remembered  that  in  tk 
twenty  yo^rs  before  the  rebellion,  the  restive  South,  under  the  impreo- 
sion  that  the  northern  monoi)oly  of  the  carrying  trade  despoiled  tbem 
of  the  greater  i)art  of  the  natural  profits  of  their  great  staples,  endeav- 
ored to  establish  direct  navigation  of  their  own  with  Europe.  FOTthii 
puri>ose  they  hold  numerous  conventions,  endeavoring  by  all  the  incite- 
ments of  secession-tending  patriotism,  and  all  the  promised  profits  of  • 
separate  and  independent  trade,  to  become  heated  up  to  enthusiastic  and 
passionate  resistance  to  comniercial  o))pression;  and  all  without  aoyre- 
sult  whatever  but  repeated  failures.  Landlords  are  not  sea-lords.  Tbej 
can  neither  have  the  spare  ca^ntal,  the  constructive  skUl,  the  nautical ar^ 
nor  the  euteri)rise  that  make  the  sea  a  highway  for  trade  and  travd. 
The  husbandmen,  whose  sole  business  it  is  to  plow  the  soil,  will  Snd 
themselves  abroad  when  they  undertake  to  plow  the  sea.  IVieSoath, 
neglecting  all  other  territorial  improvements,  exhausted  their  resonrees 
and  capabilities  when  they  constructed  their  railroads,  to  which  they 
were  compelled  by  their  system  of  business.  This  system  looked  to 
carrying  every  thing  abroad  that  they  produced  and  bringing  evenrthiDg 
back  that  they  needed  to  consume.  With  them,  labor  was  not  ror  the 
benetit  of  the  laborer  or  of  the  laud,  llome  commerce  was  nothing; 
exports  and  imports  were  everything;  exhaustion  of  the  soil,  and  expa- 
triation of  whatever  of  enterprise  grew  up  among  them  were  the  ine?- 
itable  result.  A  grand  system  of  exporting  nothing  but  raw  material 
and  raw  men,  and  importing  the  results  of  skilled  labor  from  abniad. 
or  from  a  distance,  and  leaving  their  own  capability  for  it  wasted  aOQ 
uncultivated  couki  not  result  otherwise.  They  even  extended  their  fiv- 
eign  dei»endency  by  continuous  annexation  of  new  territory,  having 
already  virtually  exported  the  laud  that  they  lived  on,  and  history,  in  * 
he  extreme  youth  of  that  people,  has  recorded  the  result  I  Those  men 
»r  that  people  only  can  do  an  extensive  business  with  others  who  have 
•  basis  of  secured  resources  and  a  fair  independence  of  their  own. 

\  merely  agiicultural  i)eople  cannot  ever  have  anything  that  deserrei 
Kf  be  called  an  agriculture.  They  can  rob  the  soil  of  its  fertility,  but 
'''»y  cannot  cultivate  it.  They  have  no  home  market,  and  can  produce 
.filing  but  the  coarsest  and  crudest  products,  and,  sending  all  tbdr 
.*oducts  abroad,  they  cannot  refresh  the  energy  of  their  lauds  by  re- 
'iniing  to  them  a  fair  portion  of  their  products  after  they  have  served 
'eir  human  uses.  So  their  account  runs  out  at  last  in  a  bank  in  whidi 
»M\v  make  no  deposits. 

iut  the  most  wretched  failure  of  all  in  an  agriculture  unrelieved  and 
■iiSU))ported  by  due  admixture  with  manufacturing  labor,  is  its  liability 
o  famines  and  their  attendant  plagues.  In  all  past  time,  previoua  to 
>*e  modern  di^vclopment  of  the  useful  arts,  the  history  of  uadoiia  is 
^  -u-»  r'f\- ^hi^  .ot»^'*^'.inth  vpfuriin^r  iii.stances  of  wide-spread  dtfBtita* 
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iliaeaso,  and  death.  Bnt  no  famine  or  great  scarcity  bas  visited 
larts  of  Europe  within  the  present  century,  except  those  which 
not  even  a  tolerably  diversified  system  of  productive  industry, 
id  has  sixteen  millions  of  arable  acres,*  bnt  ten  millions  are  in 
re.  The  mass  of  the  people  are  confined  forfood  to  a  single  root, 
1,  under  the  pressure  of  necessity,  is  stimulated  into  disease;  ana 
at  country  famines  frequently  occur,  and  deficiency  of  food  con- 
ly  lingers,  while  happier  lands  in  her  neighborhood  have  an 
>t  complete  exemption.  In  the  great  famine  years,  184G-'47-'48, 
and  and  Wales  had  just  double  her  density  of  popuhition,  and  their 
j;  not  more  capable  than  hprs;  but  under  tlie  terms  of  the  union 
Great  Britain,  which  went  into  full  operation  in  1821,  the  Irish 
ifactures  languished  rapidly  into  exhaustion.  Thereupon  followed 
imine  of  1822,  thjt  of  1832,  and  the  still  more  terrible  one  begin- 
in  184G,  increasing  until  1848,  and  lingering  and  devastating  the 
lation  until  1851.  The  people  had  been  confined  to  agriculture 
pasturage  almost  exclusively,  rents  rose  to  the  starvation  point, 
two  or  three  unfavorable  seasons  in  succession  brought  the  mass 
e  industrial  community  into  the  situation  which  Thackeray  thus 
ibes:  ''In  the  fairest  and  richest  counties  men  are  suffering  and 
ing  by  millions.  There  are  thousands  of  them,  at  this  minute, 
:*hed  in  the  sunshine  at  their  cabin-doors,  with  no  tcorJc^  scarcely 
bod,  no  hope,  seemingly.  Strong  countrymen  are  lying  in  bed  'for 
unger;'  because  a  man  lying  on  his  back  does  not  need  so  much 
as  a  person  afoot."  And  this  state  of  things  continued,  though 
what  abated,  until  nearly  three  millions  out  of  eight  had  perished, 
?re  driven  from  the  land  of  their  birth,  within  fourteen  years, 
lia,  also,  is  still  frequently  visited  by  femines;  but  is  it  surprising 
)  richest  soil  of  the  world  fails  to  yield  its  harvests,  when  the  rule 
b  foreigner,  or  whatever  else  is  the  cause,  has  restored  the  jungles 
opical  luxuriance  to  the  very  garden-grounds  of  the  Deccan,  and 
hunts  are  the  pastimes  in  spots  which  still  retain  the  vestiges  of 
ilishod  palaces  and  villas? 

t  what  caused  such  desolation  as  thisf  The  trade  of  India  was 
vn  oi)en  in  1813  to  free  competition.  A  little  while  before,  that 
try  abounded  in  cotton,  and  the  labor  of  men,  women,  and  children 
?m ployed  to  such  an  extent  in  the  work  of  converting  it  into  cloth 
they  not  only  supplied  the  home  demand  for  the  tine  tissues  of 
a  and  the  coarse  products  of  Western  India,  but  exported  to  other 
of  the  world  no  less  than  two  hundred  millions  of  pounds  of  cloth 
nnuin  ;  bnt  after  the  commencement  of  that  free  competition,  the 
people  were  exposed  to  the  rivalry  in  their  own  markets  of  a  nation 
jssed  of  machinery  greatly  more  effective  than  their  own.  The 
K»rs  of  their  labor-market  went  still  further:  for  the  very  purpose 
terly  extinguishing  their  skilled  industries,  they  taxed  every  loom 
dia,  and  every  machine  calculated  to  aid  the  laborer,  increasing  the 
with  every  increase  in  the  industry  of  its  owner,  and  generally 
•biii^  all  the  profit  arising  from  its  use.  The  result  of  all  this  was 
in  twenty  years  the  export  of  cottons  had  entirely  ceased ;  and,  hav- 
estroyed  the  foreign  market  of  India,  England  proceeded  to  take 
ssion  of  its  domestic  market.  For  this  purpose  ^'children  were 
ed  in  the  cotton-mills  of  Lancashire  from  fifteen  to  seventeen  hours 
lay  during  the  week,  and  on  Sunday  morning  from  6  until  12 
;k,  in  cleaning  the  machinery.'' 

lO  Statu  of  New  York  has  now  almost  exactly  the  same  area  of  improved  lands, 
popul:iticm  equal  to  qnit«  foar-fifths  of  that  of  Ireland. 
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So  tbo  iiiultitiules  that  formerly  fillfid  all  the  cbannols  of  foreign 
morce  with  their  manufactures  were  driven  back  to  exclusive  agi 
ture,  the  i)ro<luction  of  raw  cotton  beinf?  the  chief  staple,  which, 
opium,  indigo,  hemp,  rice,  and  wool,  in  1SG3,  amoauted  to  £4lfiW 
out  of  a  total  export  of  jC48,500,<H)0.  In  the  list  of  these  expoit 
hemp  is  undressed,  the  rice  is  in  the  husk,  the  bides  are  not  tai 
only  the  goat  and  sheep  skins  are  drei5sed ;  £112,098  worth  of  man 
tured  silk  ai)pears  in  the  exports,  and  while  the  cotton  mannfactorc 
only  £02,05:^,  the  el(»])hants'  teeth  amount  to  £70,0i:), 

India  has  worked  out  our  prohh^m  to  a  demonstration.     In  her  he 
days  her  industrials  were  diversified,  in  advance  of  all  tho  world,} 
agriculture  ke])t  abreast  of  her  manufactures.    In  the  early  yeairs  c 
present  centuiy  her  manufactures  commenced  a  rapid  decline,  goii 
to  nearly  absolute  extinction.     Mr.  Thomi)son.  in  his  "Lectaw 
India,"  linishes  the  picture  that  tells  the  story  witu  such  dashes  as  t- 
"Some  of  the  fin(»st  tracts  of  land  have  been  forsaken  and  given  i 
the  untamed  beasts  of  the  jangle.    The  motives  to  industry  liave 
destroyed.    The  soil  seems  to  lie  under  a  curse.    Instead  of  yi* 
abundance  for  the  v/ants  of  its  own  population  and  the  iuhabitaD 
other  regions,  it  does  not  keep  in  existence  its  own  children.     It  bee 
the  burying-])lace  of  millions,  who  die  upon  its  bosom  crying  for  ta 
In  proof  of  this,  tHrn  your  eyes  bac^kward  uj)on  the  scenes  of 
year,  (1838.)    (to  with  me  into  the  northwestern  provinces  of  the 
l)residency,  and  I  will  show  you  the  bleaching  skeletons  of  five  hoB 
thousand  human  beings,  who  porishe<l  of  hunger  in  the  space  of  a 
snort  months.     Ves,  died  of  hunger  in  what  has  been  justly  callcc 
granary  of  the  world.       *        *        *       This  carnival  of  death  occ 
in  India,  in  the  reign  of  Victoria  the  First!    Nor  was  the  event  ex 
dinary  and  unforeseen.    Far  from  it ;  1835-'3G  witnessed  a  fam 
the  northern  j)rovinces;  1833  beheld  one  to  the  eastward;  182^ 
one  in  the  Deccan.    They  have  continued  to  increase  in  li*eqaem 
extent  under  our  sway  for  mow  than  half  a  century."' 

In  Persia  sucli  a  famine  has  prevailed  since  July,  1871,  as  can' 
nowhere  else  than  iu  a  country  of  unmixed  and  unsupported  f 
ture.    We  have  such  accounts  of  it  as  these:  ''The  fate  of  P* 
view  of  th(i  recent  accounts  of  the  continuance  of  the  famine, 
rently  that  of  extinction.    Sir  Henry  Kawlinson,  in  a  late  ad 
London,  s)K)ke  of  it  as  a  doomed  country."    A  letter  dated  ' 
August  7,  1871,  in  the  Cologne  Gazette,  states  that  pestilence 
ine  make  the  situation  in  Persia  more  horrible  from  day  to  day 
120,000  inhabitants  of  ]\Ie.schad,  the  capital  of  Khorasau,two-t' 
ished  from  hunger  and  disease  in  July  last.    At  Ispahan,  th 
there  have  been  12,000  d(\iths  from  starvation  and  disease  ei 
by  want.    The  population  of  one  town.  Kazerooujihas  fallen  fi 
1o  2,000—1.000  died  and  4,000  lied. 

In  January,  1872,  ji  telegi'am  from  London  says:   "Oflic' 
from  Ispahan  show  that  tlie  famine  in  Persia  continues,  an 
and  desolation  are  undiminished.    Entire  districts  of  that  i 
dejioimlated,  and  the  distress  in  th(»  (uties  is  terrible."    The 
causes  a r<».  tii as  assigned  by  thi' Allgemeiue  Zeitung:  "Ag 
Persia  is  in  a  very  primitive  state;  the  want  of  water  is  R( 
the  fields  hav(»  to  be  irrigated.     The  peasant  seldom  cult 
than  what  is  requin^l  for  his  household.    There  is,  conseqi 
any  considerable  surplus  of  grain,  and  the  rosults  of  a  ba/ 
terrible.       *        '■'       *        If  we  consider  the  difflcnlty  of 
tion — the  roads  of  Peisia  being  narrow  paths,  trodden  "do 
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j8,  and  camels,  carts  being  almost  unknoAvn — it  will  be  ouderstood 
*t  the  accounts  of  the  famine,  published  in  the  papers,  are  substan- 
oally  true."  • 

These  people,  and  the  historic  laud  which  they  now  occupy  or  incum- 
ber, have  in  times  past  had  a  very  difterent  portraiture.    From  Murray's 
Bncyclopedia  of  Geogiaphy  we  gather  such  features  as  these :  " The 
Persians  are  an  active  and  laborious  people,  and  if  all  the  branches  of 
national  industry  are  now  (1838)  in  a  low  state,  it  is  owing  only  to  the 
anarchy  of  the  government  and  the  inroads  of  predatory  tribes.    In 
regard  to  agiieulture,  the  country  labors  under  considerable  disadvan- 
tages from  defective  iragation.    This  evil,  however,  in  the  better  days 
of  Persia,  was  in  some  degree  obviated  by  artificial  iirigation ;  and  at 
all  times  the  plains  of  Shiraz  and  Ispahan  and  the  provinces  on  the 
Oaspian  have  displayed  an  exuberant  fertility.''    Ho  speaks  of  *  the 
sereals  produced  as  those  chiefly  cultivated  in  Europe,  particularly 
virheat,  and  of  the  fruits  as  celebrated  for  their  excellence ;  of  t\^e  vine 
the  pride  of  Persia,  and  the  wine  of  Shiraz  as  worthy  of  its  poetic 
ise.    The  mulberry-tree  formerly  supplied  them  with  silks  for  an  ex- 
sive  ex])ort,  and  the  great  capacity  of  these  regions  for  the  produc- 
a  of  cane  sugar  is  well-known.    The  excellence  of  the  pasturage  has 
ambled  them  to  take  the  lead  even  of  the  Arabians  in  the  rearing  of 
»rses.    Sheep  are  bred  in  great  numbers.    Their  wool  forms  the  basis 
01  the  finest  manufactures  and  their  goats  yield  a  wool  which  nearly 
approaches  the  Cashmere  in  quality.    Their  Persian  carpets,  which  are 
called  Tmkey  from  the  place  of  their  importation  into  Europe,  and 
other  and  liner  ones,  have  been  celebrated  throughout  the  East  in  the 
better  days  of  the  nation.    They  once  abounded  in  silk  tissues,  exceed- 
ingly line  and  beautiful.    They  excelled  in  the  manufacture  of  arms, 
and  theii'  earthenware  was  not  only  very  extensive,  but  some  of  the  prod- 
ucts rivalled  the  porcelain  of  China;  these,  with  shawls  made  from 
goats'  wool,  leather,  paper,  and  jewelry,  figure  grandly  in  the  past  his- 
tory of  her  principal  manufactures. 

These,  and  such  as  these,  have  been  the  products  of  Persia  as  she  has 
been,  and  such  are  her  capabilities  now.  Murray  ascribes  her  decline  to 
bad  government  and  the  invasions  of  jnedatory  hordes.  But  what  has 
brought  these  evils  upon  a  people  the  most  opulent  and  powerful  in  the 
old-time  history  of  Asia?  Let  us  see.  McCulloch,  in  his  Dictionary  of 
Commerce,  tells  the  story,  though  he  does  not  intend  to  do  so,  nor  does 
he  probably  understand  its  bearing.  According  to  him,  Persia  imports 
Its  steel  from  India  and  cotton  goods  from  England,  which,  he  says, 
though  inferior  in.  color,  are  now  superseding  all  others,  and  "from  flie 
rapidly-extending  demand  are  capable  of  an  indefinito  increase.  Other 
cottons  arc  imported  from  Switzerland  and  Germany.  Woolen  goods, 
cutlery,  watches,  &c.,  sent  from  England  to  India,  are  thence  exporteil 
to  Persia,  through  the  principal  seaix)rt  of  the  Gulf,  and  English  imi- 
tation shawls  meet  a  fair  sale.  Their  paper  is  now  obtained  from  Russia. 
Thus  the  principal  products  of  skilled  industry  consumed  in  this  now 
tamiue-stricken  country  are  of  foreign  origin. 

Now  look  at  the  exports.  Raw  silk  is  the  most  imi)ortant  of  them : 
dried  fruits  and  dates  to  India;  horses,  in  large  numbers,  by  sea  and 
land,  to  Indta,  for  the  use  of  the  English  cavalry  and  tor  the  market 
there;  tobacco  and  dye  berries,  which  are  highly  esteemed  in  Turkey; 
some  drugs  and  goats'  wool,  almost  as  fine  as  that  of  Thibet,  Cotton  is 
extensively  produced  and  is  exported  to  Russia;  grain  in  small  quanti- 
ties to  Muscat.  The  manutJactured  articles  which  they  send  abroad  are 
chiefly  of  silk,  such  as  velvets  and  gold  aud  silver  brocades.  The  shawls 
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ure  in  the  uiuiu  brought  Irorn  Cashmere;  to  these  mobt  be  added  oid|j 
their  carpets. 

This  report  of  Persiau  industry  is  a  sutlicieut  explanation  of  the  gmt 
calamity  that  has  now  fallen  in  accumulated  tbree  upon  her  people.  Th; 
have  not  tor  many  years  had  a  sufficient  variety  of  skilled  oecupatiaQi 
to  keep  their  agriculture  alive;  not  enough  of  resources  and  of  enop 
to  maintain  and  employ  the  canalR  that  formerly  supplied  their  soil  wiA 
water;  and  not  a  sufficient  demand  for  its  products  from  the  natandlj 
associated  qiechanical  and  manufacturing  arts  aroand  them,  to  iDditt 
an  agriculture  beyond  a  hand-to-mouth  consumption. 

We  Mced  not  further  multiply  instances,  or  give  moi*e  than  a  glauait 
the  famine  in  Northeast  Prussia,  which  occurred  five  or  six  years  a^; 
and  we  notice  that,  only  because  it  was  a  case  of  destitution  of  food  in  a 
region  given  up  totally  to  the  production  of  food,  though  surrouodedbj 
neighboring  districts  having  a  better  organized  system  of  labor,  eqjw- 
ing  abundance  at  the  same  time.  The  whole  argument  may  beaafqi 
rested  upon  the  fact  that  famines,  or  even  scarcity,  never  occnranjirhen 
except  in  regions  that  are  almost  entirely  devoted  to  the  productioDrf 
food.  The  crop  of  one  year  never  suffices  for  itself  and  the  next  fdlov- 
ing.  If  that  of  the  last  greatly  fails,  a  short  'allowance  resoltfli  flad 
another  lean  year  at  the  heels  of  the  second  brings  actual  and  gimeial 
starvation. 

These  facts  lead  directly  to  the  inference,  that  duly  diversified  uidiu- 
try  is  an  insurance  against  such  calamities.  We  believe,  moreover,  thit 
we  have  found  the  law  of  the  relation  between  agriculture  on  the  one 
part,  and  the  mining,  mechanical,  and  manufacturing  arts  on  the  other, 
which  governs  every  degree  of  their  respective  development,  of  their 
interlinked  prosperity,  and  of  their  inseparable  fate  in  diminution  sod 
decay.    This  law,  moreover,  is  so  obvious  to  thoughtful  observarB,  that 
we  find  it  distinctly  announced  twenty-three  hundred  years  ago  ^ 
Xenoi>hon,  of  whom  it  is  recorded  that  he  urged  uix>n  hift  Athenian 
countrymen  that,  the  domestic  market  for  food  having  been  rained  bv 
neglect  of  a  proi)er  development  of  the  mineral  treasures  with  whien 
their  soil  abounded,  agriculture  had  become  impoHsible;  many  beoom* 
ing  usurers  or  brokers,  because  they  had  been  forced  to  abandon  it 
And  ninety-six  years  ago  we  have  an  explicit  and  formal  statement  of 
the  dependence  of  agriculture  upon  the  mining  and  manufiictorinK  m- 
dustries  by  the  acknowledged  father  of  political  economy :  "The  gwat 
est  and  most  important  branch  of  the  commerce  pf  every  nation,*  ha 
says,  ^'  is  that  which  is  earned  on  between  the  inhabitants  of  the  town 
iud  those  of  the  country.    The  inhabitants  of  the  town  draw  from  the 
jountry  the  rude  produce  which  constitutes  both  the  materials  of  thair 
«.vork  and  the  fund  of  their  subsis>ence;  and  they  pay  for  this  rude  pro- 
luce  by  sending  back  to  the  country  a  certain  portion  of  it  manolha- 
ired  and  prepared  for  immediate  use.^    And  he  adds  emphatieally: 
"Whatever  tends  to  diminish,  in  any  country,  the  number  of  artiSeab 
....     if»u"*5? "turd's,  tends  to  diminish^the  /k^me  market^  the  moBt  imfOfir 
•  It    '      '    f.^i/JcctSj  for  the  rude  produce  of  the  land,  and  thereby  atJD 
ui-.  ^''"ourage  agriculture." — (Ada7n  SmiWs  Wealth  of  Na^/nM, 

•,tj«£icer  9.) 
•lift  of  all  the  movements  in  business  which  tend  tcTenhanoetbe 
l'  lands,  under  the  mtluence  of  increased  demand  for  its  prodnctt 
'  luantity  and  variety,  and  the  increase  of  the  mechanic  and  maan- 
Huturing  occu])ations,  on  which  that  of  agriculture  depends,  staita  the 
luestion  of  cost  and  profit  involved  in  the  process,  which,  aiuortaBallb| 
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tho  market-place.  Our  first  aud  broadest  answer  to  the  coHclusious 
drawn  from  this  easy  and  iwpalar  species  of  logic  is,  that  the  question 
18  one  of  pro^Tess — moral,  social,  and  economical — a  question  of  advance- 
ment  of  the  welfare  of  individuals  and  communities.  Advancement  oi 
the  general  welfare  in  any  and  every  degree  depends  upon  a  favoring 
diversilication  of  the  wealth-producing  industries  of  a  community, 
simply  because  in  the  first  place  this  is  the  only  means  of  finding 
employment  adapted  to  every  faculty  of  the  infinitely  varied  individuals 
of  which  a  community  is  composed — a  necessary  condition  of  a  uni- 
versity education  in  the  useful  and  tine  arts,  and  of  a  sufficiently  large 
choice  of  occupation  to  secure  the  opportunities  for  freedom  in  domestic 
labor.  It  is  obvious,  for  instance,  that  where  tillage  and  pasturage 
are  the  only  occupations  open  to  a  i)eople,  as  now  in  Persia,  India,  and 
Ireland,  and  as  they  are  to  a  ctTtaiu  extent  in  the  very  earliest  days  of 
the  settlement  of  our  own  new  Territories,  the  liberty  of  choice  is  ex- 
tremely limited,  and  every  man  is  every  other  man's  competitor  in  the 
market,  and  the  hucksters  and  transporters  have  it  all  their  own  way 
in  securing  the  avails.  This  is  noj,  the  manufacturing  system,  of  which 
the  agriculturist  mistakenly  complains  as  his  enemy,  but  the  commercial 
system  which,  because  he  needs  it  as  a  servant,  he  accepts  as  his  mas- 
ter. This  policy,  or  this  condition  of  things,  which  can  scarcely 
ever  be  a  policy,  because  it  is  never  a  matter  of  free  choice,  being  a  vio- 
lation of  the  natural  harmony  of  all  the  productive  industries,  exposes 
its  subjects  to  the  rule  of  that  other  class  of  business  people  who 
are  occupied  merely  with  the  distribution  of  the  products  of  labor, 
which  gives  no  other  or  greater  addjtional  value  to  them  than  that  of 
changing  their  place.  The  mercantile  function  is,  in  the  normal  oixler 
of  things,  a  subsidiary  service.  In  an  undiversified  fragmentary  system 
of  industry,  it  becomes  dominaut  and  a  tyrannical  power.  Its  rule 
of' trade  requires  severance  and  distance;  but  the  commerce  of  a 
true  order  of  things  excludes  the  middleman  in  tho  degree  that  con- 
sumer and  producer  are  brought  into  nearness  of  place  aud  ability  to 
have  direct  exchange.  It  is  obvious  that  the  question  of  prices — nom- 
inal market  prices — cannot  be  allowed  to  take  precedence  of  real  values 
in  the  economy  of  business  exchanges.  Secure  the  true  order  aud  re- 
lation of  all  the  industries,  aud  prices  can  have  no  place  in  the  settle- 
ment of  policy,  for  real  or  normal  prices  must  follow  and  be  governed 
in  harmony  with  such  economic  order,  and  never  can  become  the  master- 
wheel  in  the  machinery.  Moreover,  if,  as  we  have  argued,  land  and 
labor  must  enhance  in  value,  and  therefore  in  price  in  the  regular 
order  of  things,  and  if  such  enhancement  of  prices  is  a  necessary  con- 
dition of  economic  progress,  the  consumera,  among  whom  the  artisans 
of  the  community  and  the  capitalist  employers  fill  the  largest  place, 
must  not  complain;  for  their  business,  their  labor,  and  their  profits  all 
depend  upon  the  condition  of  things  which  produces  such  enhancement 
in  price  of  the  raw  materials  and  food  which  they  use.  We  say  enhance- 
ment of  price,  not  of  valuej  for  this  is  due  to  the  utilization  of  the  raw- 
material  and  the  consumption  of  food,  which  the  manufacturer  himself 
occasions,  ami  without  which  the  increased  value  of  the  one  and  the 
increased  pro<luction  of  the  other  could  not  occur. 

The  class  of  consumers  of  agricultural  products  and  raw  materials 
cannot,  without  stultifying  themselves,  complain  that  these  when  pro- 
duced in  the  neighborhood  are  doubled  or  trii)led  in  price  to  them  above 
the  rates  that  they  hold  at  a  considerable  distance,  or  in  a  region  of  the 
simplest  forms  of  labor.  This  is  a  necessary  result  of  their  owu  business 
prosperity ;  without  it  their  occupation,  like  Othello's,  is  gone. 
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In  like  mauncr  and  for  the  very  tsaiue  i^easoDS^  any  eubancement  of 
the  price  of  mauufactured  commodities  which  may  be  necessary  to  tk 
encouragement  and  support  of  their  production  within  the  market  ana 
of  the  furmei^s  most  profitable  products,  is  at  the  same  time  a  necessvy 
condition  of  his  business  extension  and  diversification.  If  be  might fr 
the  timepurehase  commodities,  manufactui*ed  beyond  the  range  of  maibt 
for  his  own  produce,  something  cheaper  in  money  price,  be  must  lose  tke 
difference,  and  usually  luuchmore  in  the  reduced  value  of  his  landandof 
its  aggregate  yield.  So  that,  whether  considered  in  respect  to  the  genenl 
effect  upon  common  welfare,  the  progress  in  civilization,  or  immediate  re- 
sults in  trade,  ])rices  are  not  ilie  ruling  element  in  a  wise  business  ecoDomy. 
But  the  parallel  between  the  mutual  interests  of  the  two  great  branches 
of  productive  i)ursuits  does  not  hold  throughout.  They  part  company 
in  the  progress  of  their  welfare.  The  price  of  land  and  it«  prodocte 
continually  enhances  under  the  intluenco  of  the  system  that  most  favors 
them;  while  the  prices  of  the  products  of  mechancial  labor  and  capital 
as  invariably  decline.  The  products  of  land — of  its  minerals,  timber, 
and  crops — and  the  rewards  of  labor  gain  in  advancing  conditions  of 
the  community,  and  gain  in  due  prop*ortion  to  the  growth  of  those  in- 
dustries which  surround  them.  Prosperity  prevailing,  the  prices  of 
land  and  its  products  and  the  wages  of  labor  rise,  because  both  are 
improved;  but  the  commodities  of  handicraft  and  machinery  decline  in 
price  in  inverse  proportion  to  the  improvement  of  the  agencies  which 
they  employ.  As  an  instance  and  proof,  if  any  be  required:  Theofficml 
reports  of  British  foreign  trade  show  that  of  all  the  multiform  products 
of  British  mauulaetures  exported,  as  much  might  be  bought  in  the  year 
1852,  for  $1  as  $L\oO  would  purchase  in  1817.  BrcadstufEs  and  pro- 
visions cannot  be  multiplied  by  the  intervention  of  machiueiy  and  Ae 
appliances  of  science,  capital,  and  industry,  in  any  proportion  to  the 
miraculous  increase  of  metallic  and  textile  fabrics.  Value  being  the 
measure  of  the  resistance  of  nature  to  human  dominion,  or  the  cost  of 
production  at  the  time  of  the  sale  or  exchange,  it  is  manifest  that  the 
farmer's  property,  fixed  in  the  soil  and  minerals,  and  movable  in  animal 
and  vegetable  i)roducts,  must  always  relatively,  and  olleu  absolateify 
hold  a  high  and  ever-growing  higher  rate  in  comparison  with  the  com- 
modities which  converting  skill  has  for  its  subjects.* 

The  one  is  concerned  with  the  vital  laws  of  animal  and  vegetable 
substaiic(?s,  which  cannot  be  completely  subjected  to  control,  white  die 
other  deals  only  with  the  chemical  and  mechanical  properties  of  dead 
matter,  which  is  without  power  of  resistance. 

We  have  been  tempted  throughout  this  discussion  to  distinguish  the 
labor  of  artisans  from  that  of  tillers  of  the  soil  by  the  use  of  the  terms 
slcillcd  and  unslclUcd.  Such  delinitions  are  in  some  degree  wairaated 
by  tlie  much  great(}r  i)erfection  that  the  one  has  attained  in  its 
province,  than  the  other  has  yet  achieved  in  the  management  of  its 
subjects.  In  natural  rank,  agriculture  is  the  higher,  beeause  its  pro- 
ducts are  the  prime  necessaries  of  life,  because  it  was  before  all  other 
arts,  and  because  it  is  destined  to  involve  and  employ  a  science  whidi 
shall  be  a  summary  of  the  v^egetable  and  animal  economy,  and  embiaoei 

^  The  con*nls  usrd  for  human  food,  bein<;  subject  to  the  iDiluenco  of  the  bmuwiw  and 
to  diseases  from  varjons  onuses,  are,  year  by  year,  or  at  short  iutervala,  liable  to  gra>>t*' 
tJiictations  in  price  than  any  other  necessaries  of  life.  Taken  at  longer  periods  and  is 
similar  circumstances,  the  price  is  found  to  remain  about  the  same  through  theltpiB 
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besides,  meteorology,  geology,  and  the  chemistry  of  the  live  earth  which 
it  cultivates,  of  the  air  and  the  waters,  and  it  may  be  that  in  time  it 
will  add  the  influences  of  the  planets  and  stars.  This  eminence  once 
attained,  it  will  be  a  skilled  art  in  a  greatly  higher  sense  than  those 
which  deal  only  with  the  chemical  and  mechanical  forces  of  inanimate 
matter.  But,  just  because  it  is  destined  to  the  highest  rank  and  to 
embrace  so  many  contributing  departments  of  science  and  art,  it  de- 
pends, through  the  whole  progress  of  its  development,  upon  the  support 
of  its  natural  auxiliaries — upon  all  branches  of  knowledge  and  labor 
that  are  available  for  its  service  and  advancement — another  view  and 
another  corroboration  of  its  dependence  upon  the  industries  which  are 
its  handmaids,  none  the  less  that  they  have  at  the  out^t  attained 
more  knowledge  and  power  in  their  easier  spheres  of  service  than  as 
yet  theii'  royal  mistress  has  achieved. 


MOULE'S  EARTH-CLOSET  SYSTEM. 

The  cleansing  of  farmers'  homes  and  the  preservation  of  the  most 
valuable  manure  tbat  is  made  on  the  farm  are  subjects  to  which  the 
attention  of  all  wbo  live  in  the  country,  and  of  all  who  cultivate  the 
soil,  may  most  profitably  be  given.  K  any  are  disposed  to  question  the 
suggestion  that  farmers'  homes  are  in  need  of  cleansing,  in  a  country 
that  prides  itself  as  much  as  burs  does  on  its  civilization,  it  will  surely  not 
be  those  who  know  the  details  of  the  mode  of  life  in  the  average  farmer's 
house,  in  even  the  oldest  settled  parts  of  the  country.  We  have  be- 
come familiarized  with  customs  that  have  always  prevailed,  and  we 
need  to  have  their  defects  iK)inted  out  to  us.  The  fear  is  that,  even 
after  we  recognize  them  as  defects,  we  shall  fall  back  into  our  old  endu* 
ranee  of  them,  on  the  principle  of  "  leaving  well  enough  alone,"  which 
sometimes  means  that  we  blind  ourselves  to  evils  we  have  learned  to 
beai\  The  necessity  of  a  reform,  for  its  sanitary  and  economic  results, 
and  its  iutlueuce  in  the  direction  of  decency  and  refinement,  is  so  urgent 
that  it  is  deemed  proper  to  employ  the  255,000  issues  of  this  report  in 
presenting  fully  what  has  obtained  only  partial  recognition  since  this 
discovery  has  been  promulgated  in  this  country  by  Mr.  Greo.  E.  Waring, 
jr.,  of  Ogden  Farm,  Newport,  Rhode  Island,  whose  aid  has  been  invok^ 
in  the  preparation  of  this  paper. 

The  wastefulness  and  the  danger  of  our  present  system  are  frightful 
to  contemplate,  but  we  keep  ourselves  comfortable  by  not  contemplating 
them.  The  actual  condition  of  at  least  too  many  of  our  farm* houses  is  very 
much  as  follows :  Not  far  from  the  kitchen-door  there  is  a  gentle  de- 
clivity, leading  often  to  a  basin-like  pool  near  at  hand,  down  which  there 
dows  an  almost  perennial  stream  of  whitened  slops,  containing  all  man- 
ner of  soapy  wastes  and  similar  liquids,  that  cannot  be  turned  to  profit- 
able account  in  the  hog-pen.  Sometimes  the  influence  of  modern  ideas 
has  gone  so  fiir  as  to  cause  a  drain, to  be  made  to  convey  these  slops  a 
rod  or  two  away  from  the  house,  there  to  accumulate  as  before,  filling  the 
soil  and  the  air  with  their  ofl'ensiveuess.  The  desire  (and  a  praiseworthy 
one  it  is)  to  save  labor  to  the  over-worked  females  of  the  family  reduces 
the  accommodation  for  all  manner  of  liquid  wastes  to  the  least  that  is 
possible  in  all  the  bed-rooms  of  the  honse ;  indeed,  water  is  very  spar- 
ingly used  on  the  upper  floor,  even  for  washing,  and  the  usnal  means 
for  getting  it  down  stairs  when  it  has  been  used  is  to  throw  it  out  at 

30  a 


66  AGRICULTUKAL  REPORT. 

lie  window,  suggfcstive  stains  discoloring  the  sides  of  many  an  o^ 
yise  well-kept  house,  beneath  the  windows,  especially,  of  the  men^l 
rooms.  At  the  bottom  of  the  ganlen,  or  at  some  other  inconveuient 
tance,  stands — a  temple  of  defame — the  common  privy  of  theestabl 
meut,  covering  a  stifling  vault,  from  the  accumulations  of  which  tl 
arises  in  warm  weather  the  vilest  air  to  which  the  hnman  senses  t 
ever  learned  to  accommodate  themselves ;  while  in  winter  the  cold  hi 
that  find  easy  passage  through  the  loose  foundation  rise  through 
seat,  causing  infinite  discomfort  and  danger  to  health.  This  neceai 
resort,  even  of  delicate  women,  whose  condition  should  command 
greatest  care,  is  approacthed  by  a  path  that  is  often  blocked  up  i 
snow,  deep  with  mud,  or  overhung  with  dripping  trees,  or  ovei^ 
with  wet  grass. 

If  the  house  is  in  a  village,  this  walk  is  probably  so  exposed  to 
public  gaze  that  women  arc  often  tempted  to  postpone  their  visits  n 
nightfall.     This  and  the  neglect  that  comes  of   the   dislike  to 
counter  cold  and  wet  are  fertile  causes  of  the  ilMiealth  for  wii 
country  women  are  especially  noted. 

Taking  the  whole  country  into  consideration,  the  conditions  desai 
above  are  certainly  as  good  as  the  average  in  the  case  of  those  t 
live  on  farms  and  in  small  towns — probably  better  than  the  average- 
they  indicate  how  far  we  fall  short  of  being  a  civilized  people.    ii 
true  that  our  middle  and  lower  classes  are  better  fed  than  those  of 
other  countries,  or  at  least  they  would  be  if  they  knew  how  properi! 
cook  and  serve  the  excellent  raw  material  with  which  they  are  supr 
that  they  are  very  nuu^li  more  handsomely  and  perhaps  more  comfo 
clothed ;  that  their  houses  are  better  furnished  ;  that  they  have 
more  than  the  average  facilities  for  education  ;  and  that  they  bav 
many  subjects,  much  more  than  the  average  intelligence.    Their 
giess  in  these  resi)ects  has  been  all  that  could  be  hoped  for.    Bn 
all  this,  they  not  only  lack  some  of  the  most  imiK)rtant  comfor 
decencies  of  life;  they  do  not  even  know  that  they  lack  them 
their  false  sense  of  delicacy  is  generally  very  much  shocked,  if  v 
them  precisely  what  they  lack.    With  bodies  that  are  susceptible 
poisonous  iuUuences  of  putrefying  tilth,  with  their  health  more 
constantly  subject  to  these  influences,  and  with  their  hearts  torn 
loss  of  friends  who  have  fallen  victims  to  malarhil  diseases,  they 
iudiflerent  to,  if  not  igncMunt  of,  the  dangers  and  discomforts  tl 
round  them.    They  are  busy  in  accumuhitiug  the  means  for  lu 
uiy  while  they  remain  blind  to  improvements  which,  costing  c 
tively  little,  would  i)rolong  their  lives,  sc^cure  exem}>tiou  from 
and  make  their  homes  much  more  lit  abodes  for  an  intelligent 
perous  people. 

To  illustrate  more  exactly  what  is  meant,  it  is  only  uecessar 
to  the  personal  care  of  the  sick.    Of  all  the  duties  that  dev< 
us,  none  are  at  ouce  so  barbarous  and  so  distressing  as  tl 
even  the  most  delicate  and  retined  jiersons  are  called  ou  to  f 
the  oflices  of  the  sick  chamber,  distressing  alike  to  the  pati 
the  attendant.    We  surround  our  sull'ering  friends  with  eve 
to  which  we  are  accustomed,  and  try  in  every  usual   way  t 
their  pain  and  to  provide  delicacies  and  luxurious  surrouudir 
them  feel  our  love  for  them,  yet  we  neglect  a  simple  preci 
costing  less  trouble  than  the  gathering  of  a  bunch  of  tlowers  f 
sides,  would  save  them  and  ourselves  from  an  oltenso  for  w 
eflbrts  in  other  respects  are  a  poor  compensation. 

Surely  it  is  not  too  much  to  say  that  no  liouse^  however  w 
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Q  other  respects,  is  a  fit  abode  for  civilized  women,  nor  a  lit  place  iu 
rhicb  to  bring  up  tbeir  children,  that  is  not  supplied  with  the  simple 
conveniences  that  will  enable  them  to  attend  to  the  calls  of  nature  with- 
mt  exposing  themselves  to  the  public  gaze,  to  the  inclemency  of  the 
ireatber,  and  to  the  foul  odors  of  a  common  privy.  This  is  plain  language, 
^  the  subject  demands.  Leaving  out  all  other  considerations,  the  pro- 
tK)8ed  reform  should  secure  the  best  efforts  of  all  sensible  men  and 
Vomen,  for  the  single  reason  that  it  will  secure  relief  from  an  evil,  our 
\^lerauce  of  which  almost  Justifies  M^.  Darwiu's  theory  of  our  origin. 


THE  QUESTION  OP  HEALTH. 

But  6ther  considerations  are  no  less  important.    They  are  consid- 
srations  of  fact  rather  than  of  sentiment;  but  when  they  come  to  be 
ippreciated,  they  will  be  seen  to  have  a  crowning  force.    They  are :  1. 
The  question  of  health.    2.  The  question  of  economy.    The  sanitary  ques- 
i      is  placed  first,  because,  however  carefully  we  may  practice  economy 
lU  increase  material  prosperity,  we  shall  |)rofit  little  if  we  have  not  the 
lalth   to    enjoy   our    possessions,   and  because  the  most    important 
\m  of  the  wealth  of  a  nation  is  its  population.    Great  prosperity  comes 
)i  the  works  of  great  numbers,  and  anything  that  ten<is  to  lower  the 
leath-rate,  and  so  increase  the  rapidity  with  which  population  is  multi- 
died,  will  have  a  controlling  infiuenee  on  the  accumulation  of  wealth  by 
ihe  development  of  national  resources. 

We  have  not,  as  yet,  in  this  country  sufficient  statistics  on  which  to 
1)080  a  reliable  computation,  nor,  perhaps,  would  it  be  possible  to  form, 
&t)m  the  vital  statistics  of  any  country,  an  exact  estimate  of  the  influ- 
ence of  any  given  class  of  causes  in  producing  death.  At  the  same  time 
there  are  on  record  striking  instances  to  show  how  directly  fatal  the 
poisonous  exhalations  of  domestic  filth  may  be. 

In  a- report  made  by  the  general  board  of  health,  concerning  certain 
improvem^ts  iu  London,  it  is  stated  that  in  Lambeth  Square,  occupied 
\}j  a  superior  class  of  operatives,  in  the  receipt  of  high  wages,  the  deaths, 
which  in  ordinary  times  were  above  the  general  average,  or  more  than 
)0  in  1,000,  had  risen  to  a  rate  of  55  in  1,000.  By  the  abolishing  of  cess- 
)Ools,  which  were  within  the  houses,  and  the  substitution  of  water- 
jlosets,  and  with  the  introduction  of  tubular,  self-cleansing  house-drains, 
he  mortality  has  been  reduced  to  13  in  1,000. 

The  reductiou  of  tbo  niortalit0  vras  effected  precisely  among  the  bouie  occupantb 
Htbout  any  ehan«;e  in  their  habits  whatever. 

8ewerH  are  b;s^  iiu{>ortant  than  the  boutie-drains  and  water-closets,  and,  if  not  earri- 
ng much  water,  may  iK'Comt*  ce»8-pools.  In  the  case  of  the  square  juBt  referred  to,  when 
)e6»-po<)lb  and  drains  of  deposit  were  removed  witbont  any  alt-eration  whatever  in  tbo 
kdjaccnt  sewers,  fpvers  disappeared  from  hoiiHe  to  bouse  as  these  receptacles  were  tine<l 
ip,  and  the  water-closet  apjmratns  substituted,  merely  iu  cousequeuce  of  the  removal 
It  the  decom}u)tiing  matter  from  beneath  tbo  liouses  to  a  distant  sower  of  deposit  or 
»pen  water-course. 

If  the  mortality  were  at  the  same  rate  as  in  the  model  dwellings,  or  in  the  impi"Oved 
Iwellnips,  in  Lambeth  Square,  the  aunnal  deaths  for  the  whole  of  the  metroiwdis  would 
>e  25,000  lesi*,  and  lor  tbo  whole  of  England  and  Wales  170,000  less  than  tbo  ocluul 
ieatbs. 

If  the  reduced  rate  of  mortality  in  these  dwellings  should  continue — and  there  appears 
;o  be  no  reason  to  suppose  that  it  will  not — the  extension  to  all  towns  which  have  been 
ifl'ected,  of  the  improvements  which  have  been  applied  in  these  buildings,  would  raiso 
.be  average  ago  at  dt^ath  to  about  forty-eight,  instead  of  twenty-nine,  the  present 
wera>(e  age  at  death  of  the  inhabitants  of  towns  in  all  England  and  Wales. 

Of  course,  nothing  iu  our  smaller  towns  or  iu  the  country  at  all  com- 
parable with  the  conditions  eiiustiug  iu  Lambeth  Square  can  be  t'ouud; 
l)ut  the  very  remarkable  improvement  of  health  that  followed  the  puri- 
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fication  of  those  houses  points  plainly  to  the  danger  of  allowing  sod 
offensive  accumulations  to  exist,  where  their  iiifluence  can  reach  oarown 
dwellings. 

Another  inbtance  in  this  country  maybe  cited  as  having  a  more  direct 
bearing  on  the  cireumstances  of  which  we  speak : 

l^ttstield  (Massachusetts)  stands  high  up  in  a  mouutainoas  counti}', 
with  every  natural  condition  that  could  Ve  asked  for  perfect  bealtiifid- 
ness.  Probably  there  are  few  healthier  towns  in  America.  Id  the 
outskirts  of  the  town  stands  the  Maplewood  Young  Ladies'  Institute,! 
school  that  had  long  hi^^u  noted  for  the  sai&brity  of  its  situation,  aiid 
was  in  all  respects  of  good  repute. 

In  ISOi  many  of  the  inmates  of  this  school  w^ero  attacked  with  typhoid 
fever,  under  circumstances  that  induced  the  appointment  of  a  committee, 
consisting  of  Drs.  A.  U.  Palmer,  C.  L.  Ford,  and  Pliny  Earle,  (profesaon 
in  the  Berkshire  Medical  College.)  The  following  extracts  are  ti^ 
from  their  report : 

Vor  tbo  puiiioric  ul'  pretii'iitiji;;  souic  tacts  in  tLu  order  iu  wLicli  thoy  oconiTecl,uil 
bocauK6  6nu!sc(|iiciit  ovuiits  tsuuiii  to  luuko  tbiti  u^atcnieut  uct^ssary,  wc  would  bonny, 
iliouj^b  :$oinewbal  uut  of  Io.t;ical  order,  ibat  diirin;;  tbe  tiutc  whicu  u.iil  elapsed  betnttO 
tbc  closing  of  tbo  tcnii.  on  ilio  lUlb  of  Auf^nst,  and  our  visit  of  iuspcction,  on  the 20th of 
•September,  «;roal  cbaiigosjn  acoonbince,  it  is  alleged,  with  previous  i)iau8|hid  Imn 
efieoted  at  Muplewnod.  The  old  conidors,  to  which  wc  shall  horeal'ti^r  nsfer, had  beet 
replaced  by  eniiroly  new  ones,  liglited,  elevated,  :uul  much  improved  Id  coiuitToetidli. 
The  jnivies  or  \aults,  hereafter  to  bo  described,  had  been  completely  removed, e?eo to 
their  foundai ion-stones,  tojL^etber  with  earth  which  was  around  tliexn,  and  their  places 
obliUirated  by  freshly-drawn  earth,  while  others  of  proper  coiistructiou  had  beoniob- 
stituted.  Some  now  draius  bad  beeu  dug,  and  a  largo  and  deefi  cess-pool,  at  a  oonnder- 
ablu  distance  from  tbc  buibliugs,  was  being  constructed,  to  I'eceivo  the  slops  of  tiu 
kitchen,  tbo  chambers,  and  tbo  laundry.  Tbc  ground  near  the  buildings,  from  vhicb 
a.  barn  had  beeu  rom«)vc>il  during  tbo  warm  season,  bad  been  for  tbo  moat  part  deeply 
covered  with  fi-esh,  clean  earth.  An  otl'ensive  ))Ool  in  the  b!irn-yard  had  been  filled  up. 
Lime  had  been  freely  scattered,  the  building  within  had  beeu  well  washed,  vcntilateu, 
and  disinfected  byHime,  and  the  furniture  freely  cxposcnl  to  air  and  light. 

»  vr  jf  A  #  ^  t 

Our  Special  inquiries  embraced  seventy-seven  ]>upils,  the  entire  iiuinljer  who  boarded 
and  roomed  in  tbo  strminary  buildiugs  during  the  last  moutli  of  the  terxj^  RepUea  to 
the  circnlar  were  received  Irom  seventy-four  pupils  or  their  friends;  and  fh>m  theie 
replies  it  appears 'that  iifty-ono  have  bad  typhoid  fever,  including  those  cases  of  painis 
residing  in  the  bouse  already  referred  to.  The  disease  has  beeu  pronounced '* tinJMiid 
fever,"  with  singular  uniformity,  from  sources  widely  remote,  in  tbo  many  autaat 
homes  to  which  the  ])upils  rei>aired.  Three  or  four  were  reported  of  a  mild  fomi,iiKli' 
as  would  be  called  by  some  authors  '' abortive  typhus;"  but  a  very  lar|;e  propoitioD 
of  the  cases  are  rc^presentetl  as  severe  in  form  nnd  continuing  for  suveial  weeu  Of 
the  twenty-three  not  re])orted  as  having  had  t^'pboid  fever,  nine  or  ten  had,  in  a  milder 
form,  premonitory  sym]»toms,  which  si>eedily  yielded  |p  treatment ;  one  had  dyaenteiy; 
one  rei»orted  ^'  slow  fever ; "  one  ^'  anaemia ;  "  two  ''  unwell,"  nature  of  case  not  stated; 
and  eight  reported  themselves  as  ^*  well  "  in  the  institute,  and  for  a  short  timeafta" 
ward.  Of  the  Ufty-one  ciises  of  tyidioid  fever  among  the  pupils*  thirteen  temdnated 
fatally,  or  about  iio.f)  per  cent.    The  remainder  have  more  or  less  perfectly  recovered. 

The  very  largo  pro]>ort  ion  of  so  great  i\  number  of  persons  being  ill,  and  having 
typhoid  fever  within  so  short  a  )>(>ri()d,  )>oiuts  unequivocally  to  something  peculiar  iB 
their  condition:  to  their  e.x])osure  to  noxious  inlluences  of  somo  kind,  either  in  theb 
locality,  their  diet,  or  their  habits.  This  v.ill  be  more  strikingly  seou  when  the  salu- 
tary' condition  of  these  p(M>ions  is  coiupared  with  that  of  the  community  at  lan^e^lv 
which  they  were  surrounded.  Of  the  seventy-four  resident  pupils  heard  from,  sixty- 
six  are  reported  as  having  had  illness  of  sonu)  kind  at  the  close  of  tlie  school,  or  boob 
after.  This  is  a  proportion  of  tliirty-lhreo  thirty -sevenths,  or  nearly  90  per  cent.  (K 
these  same  seventy-four,  Qfty-one  bad  tyi)boi<l  fever,  or  a  proportion  of  nearly  69 per 
cent.  If  all  the  people  in  the  town— say  eight  thousand — had  been  aftected  in  aneqnd 
proportion,  more  than  seven  thousand  would  have  been  ill  duriu{|r  these  few  weeka^ 
about  five  thousand  tive  buudred  ol  them  would  have  had  typhoid  fever;  ondof  UHK 
over  one  thousand  three  hundred  and  seventy-live  would  have  diod.  If  it  would  lie,* 
more  just  com])arison  to  take  tbo  whole  family  at  Maplewood  into  the  aoconnt|erti^ 
mating  the  number  at  one  hundred  and  twelve,  ljft3''-six  had  typhoid  feveTi  orGOpK 
cent, ;  and  of  these  fifty-six,  sixteen  died,  or  over  38.5  i)er  cent.  These  propoitlon 
apxdicd  to  the  whole  population  of  eight  thousand;  would  give  foarthonawaaofty^Mwi 
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fovcr  in  tho  samo  timo ;  and  of  tbi^se  one  thousand  ono  bnndrcd  and  forty  would  havB 
died.  Accordioj!^  to  the  testimony  of  the  practicing  physicians  of  Pittsxleld,  the  nam- 
bcr  of  cases  of  real  typhoid  fever  during  this  period,  aside  from  those  affected  by  the 
ilifinences  at  Maplowood,  was  small;  some  physicians  not  having  had  any,  others  hav- 
ing had  two  or  three. 

A  few  rods  east  of  the  northeast  comer  of  the  east  building  was  situated,  until  re- 
moved in  July,  a  bam  which  had  been  there  for  many  years,  and  the  bam-^ard,  which 
extended  coward  the  cast  building,  was  in  part  lower  than  the  surrouudiug  ground, 
containing  water  in  which  swine  were  reported  to  have  wallowed  and  which  fre- 
queutlv  emitted  offensive  odors.  The  kitchen-drain  opened  some  eighty  or  ninety  feet 
noui  the  comer  of  the  building ;  and  though  an  attempt  was  made  by  a  temporary 
expedient  to  Cover  the  course  of  the  stream  of  slops  flowing  from  the  large  kitchen,  it 
was  but  partially  effected,  and  in  the  hot  weather  unpleasant  odors  issued  from  tnia 
source. 

The  drain  from  the  laundry  under  tho  west  building  opened  upon  tho  surface  of  the 
ffround  fifty-six  paces  southwest  from  the  southwest  comer  of  the  bnildin^j,  and  thirty 
feet  from  the  sidewalk  of  the  public  street ;  and  the  water  from  it,  after  beiug  detained 
and  partially  absorbed,  as  alleged  by  the  principal,  in  a  large  covered  cess-pool,  issued 
at  the  point  before  meutioneil,  sometimes,  at  least,  in  a  condition  to  annoy  those  who 
passed  in  its  vicinity.  The  committee  observed  a  small  cess-pool  near  this  point,  but 
It  appeared  not  to  have  been  recently  used  as  a  receptacle  at  the  time  of  their  inves- 
ti^tion. 

Tlio  vaults  of  the  old  privies,  which  had  both  been  removed  when  the  committee 
made  their  inspection,  were  represented  to  them  as  bavins  been  shallow,  and  filled 
nearly  to  tho  surface  of  the  ground  with  semi-fluid  materials^  as  they  were  the  recep- 
ticle  of  the  slops  from  the  chambers. 

One  of  them  was  once  cleaned  out  at  night,  in  the  course  of  tho  hot  season  of  laat 
summer. 

The  testimony  as  to  tlie  necessity  of  closing  windows  against  offensive  odors  comes 
to  us  from  sources  hundreds  of  miles  apart,  in  letters,  in  oral  statements  fVom  living 
witnesses,  and,  as  reported  by  their  friends,  from  the  lips  of  those  who  wiU  speak  no 
more. 

This  was  stated,  not  of  one  room  only,  but  of  several,  and  of  rooms  in  both  build- 
ings ;  and  not  alone  of  the  windows  of  the  dormitories,  and  in  the  night,  but  of  some 
of  tho  recitation- rooms,  and  in  the  day-time. 

Not  without  interest  in  connection  with  this  subject  is  the  ascertained  fact  concern' 
ing  the  occupants  of  the  southeast  comer  room  in  each  story  of  the  west  building,  tho 
rooms  most  directly  connected  with  such  sources  of  contamination.  The  lower  room 
was  occupied  by  three,  all  of  whom  were  dangerously  sick,  and  one  died.  The  two  who 
occupied  the  corresponding  room  of  the  second  story  had  a  severe  and  protracted  fever, 
while  tho  teacher  and  her  sister,  who  occupied  the  room  in  the  third  story,  directlV 
over  these,  both  died.  Indeed,  a  fact  which  has  not  yet  been  afluded  to,  but  which 
must  be  stated  in  order  to  give  a  complete  view  of  the  case,  seemed  to  indicate  that  the 
morbid  influence  was  not  entirely  confined  to  the  grounds  of  Maplewood.  In  a  well- 
ap]K)inte<l  dwelling,  directly  west  of  the  premises,  on  the  opi>osite  side  of  the  public 
street,  two  cases  of  typhoid  fever  occurred,  and  several  other  members  of  tho  family 
sutt'erod  from  other  forms  of  ill-health,  accompanied  by  decided  derangement  of  tho 
Ptoniach  and  bowels,  and  some  of  the  members  of  a  family  in  an  a<^oining  house  were 
rej)()rted  to  have  suffered  from  some  similar  form  of  disease. 

Whatever  theoretical  View  of  the  subject  be  taken,  the  conclusion  is  tho  same,  that 
tho  local  sanitary  conditions  of  tho  place  must  bo  mainly  held^  resxK)nhible  for  this 
painful  calamitjT. 

To  whatever  extent  the  ignorance  of  sanitary  laws  may  shield  tho  violator  from 
moral  res]iousibility,  it  will  not  abate  tho  physical  penalty  of  such  violation.  Thiii 
will  fall  witli  tho  samo  force  upon  the  unconscious,  the  ignorant,  the  helpless,  and  the 
morally  iunocent,  as  upon  the  intelligent,  the  powerful,  and  the  wicked.  It  is  too 
much  tiie  custom  to  attribute  all  cases  of  sickness  and  death,  however  palpably  the 
result  of  violated  laws,  to  a  special  mysterious  Providence,  or  to  the  decrees  of  fate, 
forgetting  that  without  a  miracle  all  natural  events  are  the  results  of  natural  causes, 
and  that  over  such  causes  men  have  no  control.  Though  there  is  a  Providence  over 
all,  it  should  bo  reniombered  that,  in  tho  world  of  nature,  that  Providence  operates  in 
accordance  with,  and  by  tho  means  of,  established  laws.  Though  the  hairs  of  our 
iieads  arc  all  numl>ered,  and  not  a  sparrow  falls  to  the  ground  without  our  Father^H 
notice,  yet  the  number  of  our  hairs  is  determined  by  the  tixed  principles  of  our  organ- 
ization, and  every  sparrow  which  falls  to  the  ground  does  so  in  accordance  with  laws 
establisheil  at  the  dawn  of  creation. 

Tj  prevent  the  poison  of  typhoid  fever,  when  taken  into  the  system,  from  producing 
Its  legitimate  eflects,  except  by  natoral  agencies,  would  require  as  positive  a  miracle  an 
to  jestore  a  severed  hc^  or  arrest  the  course  of  the  heuvexdy  bodice  in  their  tphrres. 
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Iijsten*!  ol'  closiiii:^  our  oyos  and  soothing  our  minds  by  caBting  tlie  reaponsibili^c^i 
qrcat  cuhiniity  upon  Prnvidenco,  wo  should  lo<ik  to  thu  pbyHiciU  conditloxu  prodiiciig 
it,  and  s<'c  wlu'tlM^r  those  coiiditionn  nn.^  removable,  or  whetber  tbe  couseqnetioe^ fa^ 
huiii:ai  ror»»sii;ht  and  agcnry,  couhl  bavt^  biion  prevented.  Until  this  is  duuemonpt* 
f^rfillv  and  nun\i  eU'ocUuillv'than  herotofonr,  such  calamities  will  coutlnae  tooocnr.  • 

Ti\U  report  has  beeu  thus  iiiUy  quoted  from  for  tbe  reason  that  it  seU 
forth  witli  tbe  most  oonvinciug  force  the  dangers  to  which  all  mismaa- 
agement  of  orguiiic  iilth  subjects  us.  It  is  true  that  few  privatehoiuw- 
eveu  wliou  i;i  the  liiiinediute  neighborhood  of  barn-yards,  pig-sties,  and 
rouimou  pnvy-vanlts — are  subject  to  such  a  c-ouibiuation  of  eviJs  w 
existed  at  Mapu.^wood,  but  the  difference  is  one  of  degree,  not  of  kind, 
and  in  proportion  as  the  causes  exist,  in  just  that  proportion  most  their 
effects  be  feared.  Dr.  (;nr]»enLer,  a-  hi^li  authority  in  sanitary  matteES 
in  EngUiiid,  says: 

The  fbilowing  cr.soniay  ho  added  in  proof  of  the  potency  of  an  atmosphere  chirgpd 
with  putresci.'ut  (.'niauatiuns  in  r<M)d(*rin(i;  the  system  liable  to  tlio  attacka  of  zymme 
«lij*oa>*es  nf  varinus  Uiinls. 

A  mannfactorv  of  .'irtiiic-Ial  niannrn  fonncrly  ccist^d  immediately  opposito  Ciiriit 
Churt'b  wurhhousLs  i*^pit.'dfi(rhlH,  which  huihling  was  occupied  by  abont  four  famidnd 
chihlnjn,  with  .1  tV'w  uthilt  prrsons.  Whenever  the  works  were" actively  carried  on. 
particularly  v.- inn  the  wind  blew  in  the  direction  of  the  hoUHe,  there  wens  prodnon 
nnmHiou:)  viisi'n  nf  i'vwv  of  an  intractiible  and  typlioid  character;  a  typhoid  X/akieKj 
was  also  ohservrd  in  nuruidcv**,  sniali-poXf  and  otlier  infantile  diseases,  and  for  some  tuM 
there  pruvailrd  a  most  uiunnnaixeablo  and  fata),  form  of  aptbo)  of  the  moath^endiBgin 
,q:an^rcne!.     M;in>  dfathn  occuiTr<l. 

The  pTO])i-ii*tor  of  t  lie  ni:inu  factory  v.ms  compelled  to  close  his  establishment,  and  the 
''biliiren  relurTi'.'d  to  tlieir  ordinary  health. 

Five  months  :iO"rwr:rd,  the  works  were  recommenced.  In  a  day  or  two  nbi^ 
qnently^  thi;  v.ind  hlowiii;^  froin  tiie  uiaunfactorVf  a  most  fiowerful  stench  pemdedthi 
hnildin.t;.  The  nii^lit  following,  foity-Ove  of  the  boys,  whoso  dormitories  directly  freed 
the  mannfactoiy.  v.-en*  :»«j;:iin  .suddenly  sei/vd  with  diarrhea;  while  the  tS^rlM,  wlw* 
donnitories  were  in  a  inoi-e  divSTnnt  p:u*t.,  and  fnred  in  adiiferent  direction,  escaped. 

Th<?  njaTinfjK'torv  Iinviric  *»<'*'U  :i.uc:i!ii  sni)i>ri\sHrd,  there  was  no  Habseqaent  lettUB  rf 
diarrho.T. 

Dt,  Williruii:^,  author  of  Principles  of  Medicine,  speaking  of  the 
?20urce.s  of  filth  and  foul  air,  says  : 

The  R(.il  wliW'h  f]r;iir.«»  from  habitations  contains,  in  addition  to  cxciementi dirty 
-.vati;r.  tlv  v.-.-isIiIdms  ami  i-ciiniunts  of  aninuil  and  ve^etablo  matter  nsod  a8food,siid 
father  Qi\\\].  All  (hoso  an;  niix<Ml  togcthrr  and  stagnant  in  the  cormpting  alooffb  tbat 
is  retained  in  erss-poois  and  privies  or  that  is  carried  into  sewers.  Every  iU-dnioBd 
house  has  a  Pa:]<hira*.s  box.  ready  to  pour  forth  its  evils  when  occasion  ofienyiBd 
always  oozintj  them  out  in  d<««^ree»  sutlicient.  for  the  inipainnent  of  health. 

The-se  matiriaU  continually  |M)ison  both  air  and  water;  and  typhoid  fever,  disRfcfl% 
rholeni,  dysmltTy,  dyspepsia,  inapj»etenc3>  general  weakness,*  and  mal-nntritionirt 
ihe  re«:nl1s  of  tin  Ir  pestiferous  oiR»nition,  acting  in  different  dofjp^ees. 

Dr.  Slrriinm,  of  Dorlin.  in  advocating  sanitary  reform  asa  sure  means 
of  jumihihtriiiiLr  n(»aily  all  epidemic  diseases,  says :  "Before  erecsting 
statii<»s.  htiildijj.o'  ninsc'iins,  and  buying  expensive  pictnreSi  towns 
Sl^ould  he  ?(^]i(»ved  of  bad  odors  and  fermenting  putrescence  ;^  andaddly 
t]i;it,^-.(;;(io;l  [}rivies  arc  fjir  higher  signs  of  civilization  than  grand  pal- 
:i(!ies  and  museums  of  art.*' 

The  tnedical  otlicT  of  licalth  of  the  city  of  Dublin  says : 

Typh»n«l  W^vcr  is  about  the  most  pre venti bio  of  diseases*  yet  of  this  affoctidnOU 
liundr'.'d  nv'.i  j'oiiy  thousand  cases  oceur,  and  at  huist  twenty  thousand  young  pezcotf 
in<'lni'iin«:  '.lar.y  of  the  llower  of  The  people,  dio  every  year  in  England. 

The  name  'Miight-soil  fever'  Ijas  l)een  given  to  typhoid  fever,  so  direet^ 
ly  has  nigiit-soil  (iuiperl'ecjtly  ke|)t)  been  proven  to  be  the  cause  of  this 
diseas(\  i'^vidences  miglit  b(^  indi'linitely  adduced  to  prove  the  conned 
tion  boiTvecn  foul  emanations  from  ckcaying  organic  flith  and  nuuiyof 
the  most  depressing  and  most  fatal  of  the  ej>ideiuio  ^'^y^MiBeit.    AtMt 
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these  may  be  cited  the  National  Hotel  disease  in  Washington,  at  the 
time  of  the  iuanguration  of  President  Buchanan,  in  1857,  which  was 
occasioned  by  the  obstrnction  of  a  privy-drain  ;  ana  the  death  of  Prince 
Albert,  from  tyi)lioid  fever,  caused  by  gases  escaping  from  a  break  in 
the  sewer  of  Windsor  Castle,  directly  under  his  library  floor.  The  re- 
cent severe  attack  of  typhoid  fever,  which  so  nearly  proved  fatal  to  his 
son,  the  Prince  of  Wales,  was  caused  by  a  defect  in  a  water-closet  in  an 
English  country  house  at  which  he  was  visiting. 

The  matters  of  which  we  are  treating  exert  their  injurious  effects,  not 
only  by  means  of  foul  gases  arising  from  their  putrefaction,  but  equally, 
in  certain  cases,  by  the  infiltration  of  their  liquids  through  a  porous 
soil  into  drinking-water  wells  and  springs.  It  is  a  singular  fact  that 
water  thus  contaminated  is  often  peculiarly  clear,  sparkling,  and  pleas- 
ant to  the  taste,  showing  that  the  insidious  poison  of  fecal  matters  is 
unaffected  by  passing  through  a  soil  that  retains  all  perceptible  foul- 
ness. 

At  Williamstowu,  Massachusetts,  there  occurred,  in  1860,  an  epidemic 
of  which  the  following  account  is  given  in  the  Maplewood  report : 

Abont  the  middle  of  June,  1860,  typhoid  fover  broke  ont  in  a  boardiog-booae.  The 
-whole  nnmber  Hitting  at  the  table  was  from  thirty  to  thirty-five  penons,  mostly  stu- 
dents of  Williams  College.  In  the  coarse  of  two  weeks  the  greater  portion  of  these 
lx>arders  were  affected,  twenty  or  more  of  the  students  falling  sick. 

Dr.  8.  Duucan.  one  of  the  physicians  who  attended  the  cases,  and  mode  the  inyestiga- 
tion,  sa3*9^  in  his  communication: 

On  the  18th  of  Juno,  18(30.  I  was  called  to  visit,  professionally,  one  of  the  boarders, 
and  found  him  suflering  with  the  initiatory  symptoms  of  typhoid  fever.  At  this  time 
there  was,  to  my  knowledge,  but  ono  case  of  fever  in  town.  The  patient  was  removed 
from  hiH  lodgings  in  the  college  to  this  boarding-house,  for  the  sake  of  greater  con- 
renience  in  cure  and  treatment,  and  continued  to  use  the  water  firom  the  weU  on  the 
premises  for  at  least  ten  daj's  from  the  tirst  visit. 

This  patient  was  under  treatment  for  about  six  weeks;  and  though  having,  at  times, 
iinfav()rnbleNvmptom8,ho  at  length  recovered.  About  the  last  of  June  the  cases  bogan 
to  multiply  rapidly  among  the  boarders;  and,  as  the  disease  had  not  made  its  appeaiv 
ance  in  the  town,  the  conviction  was  forced  upon  my  own  mind  that  its  origin  wan 
local  and  that  a  solution  of  the  problem  might  be  found  by  an  examination  of  the 
premises.  The  building,  cooking-apparatus,  and,  in  fact,  the  whole  house,  was 
minutely  ins])ccted,  without  discovering  any  cause  for  the  sadden  doyelopmeut  of  the 
disenift; ;  hut  out  of  doors  was  found  what  was  thought  at  the  time  to  be  a  satisfi&ctory 
explanation  of  the  phenomena. 

A  drain,  which  received  all  the  refuse  of  the  house,  was  found  to  be  choked  near  its 
exit  iMto  another  drain,  which  conveyed  surface-water  from  a  highly-cultivated  fields 
and  which  also  ran  near  the  well.  The  season  was  uncommonly  wet,  and  the  earth 
in  the  immediate  neighlKirhcKxl  of  the  well  was  so  completely  saturated  with  organic 
matter  that  it  oozed  through  the  ground  and  stood  in  pools  of  pntresoence  on  the  sur- 
face. Nearly  two-thirds  of  the  inmates  *  sickened ;  and,  though  the  cases  differed  in 
severity  and  duration,  yet  aU  presented  the  unmistakable  phenomena  of  typhoid 
fever.  There  were  no  deaths.  Among  the  boarders  were  a  number  who  did  not  drink 
the  water  at  dinner,  and  of  these  it  was  remarked  that  not  one  sickened  I  The  fiuuily 
of  one  of  the  professors  of  the  college,  living  in  an  ac\)oiniug  house  and  using  water 
from  this  well,  sickened  like  the  others;  the  professor,  who  drank  no  water  at  dinner, 
alone  escaped.  I  am  tolerably  familiar  with  typhoid  fever,  and  have  never  bad  a 
doubt  tliut  the  disease  apjiearing  at  that  house,  and  which  was  associated  with  drink- 
ing tluit  water,  was  typhoid  fover.  All  that  drank  the  water,  unboiled,  had  the  disease: 
all  who  avoided  it  in  this  state  escaped.  It  appeared  that  the  action  of  heat  rendered 
the  water  innocuous,  either  by  volatilizing,  coagulating,  or  otherwise  changing  the 
organic  nuitter. 

Thongb  several  of  the  students,  after  becoming  ill,  went  to  their  homes  and  sofifbred 
there  sickness,  no  case  is  mentioned  of  the  disease  having  spread  from  them  to  otbors. 
One  of  the  other  gentlemen,  in  his  communication,  says:  '*We  thought  the  illness  was 
from  the  water :  Ist.  Because  of  the  drain  so  emptying\hat  the  foul  water  ran  directly 
•into  the  well  from  which  we  drank.  2d.  Because,*of  some  thirty  or  thirty-five  boarders, 
all  at  the  same  table,  those  who  drank  tea  and  coffee,  exclusively,  three  limes  a  dav, 
((and  there  w^ere  several  sncb,)  escaped  aU  symptoms,  as  well  as  those  who  took  ale 
ibr  dinner,  an<l  tea  and  coffee  at  the  morning  and  evening  meals.  3d.  It  could  not 
iiaye  arisen  jlh>m  jimjpare  .aLr,  jitady,  or  .epidemic  juliaencei  as  jione  jba  the  .to^^m  ynn 
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affected^  savp  pail  ioa  who  used  tho  water ;  ami  many  wbo  were  sick  "wcro  omoDj;  thehznrt 
HtndcDts.  4tli.  Those  were  the  subjects  of  tho  severest  sickuess  who  wcreyckeliinT)Di(y, 
drinkers  of  water.  One  of  the  sick,  who  never  used  any  other  drink,  was  CGnfiaed 
eight  \^;'eeks,  and  was  unable  to  fill  his  appointment  on  commencement-day.  ^ 

*^  Another,  who  drank  water  moderately,  and  only  at  dinner,  had  the  disease  in» 
much  milder  form,  and  was  confined  a  very  much  shorter  time/' 

This  gentleman,  the  writer  of  tho  account,  was  seized  on  the  25th  of  June,  odcI  ht 
says:  ^°At  or  within  a  day  or  two  previous  to  and  after  my  illness,  sevenil  of  the 
boarders  were  seized  with  similar  symptoms  and  sent  home." 

From  these  data  it  appears  that  the  cases  continued  to  occur  from  near  tho  tiineof 
the  attack  of  the  first,  until  all  were  affected.  Some  resistefl  the  influence  of  Ab 
water  longer  than  others,  but  all  wore  taken  within  a  period  of  ten  days.  The  water, 
when  carefully  noticed,  was  found  to  taste  and  smell  of  tho  sewerage,  though  when 
served  upon  the  table  with  ice  these  qualities  were  not  perceivo<l. 

Dr.  Buchanan,  in  the  appendix  to  twelfth  report  of  the  medical  offi- 
cer of  the  privy  council,  (British,)  publishes  the  result  of  an  investiga- 
tion of  an  outbreak  of  typhoid  fever  in  tho  village  of  Wicken  Bonantj 
among  persons  who  drank  water  from  a  well  into  which  the  drainage  of 
a  privy  found  its  way  through  a  gravelly  soil.    In  this  paper  he  says: 

Of  tho  forty-five  c:ises,  five  have  occurred  among  the  one  hnndred  and  eigh- 
teen people  who  get  their  water  from  private  wells.  Two  of  these  five,  how- 
ever, liad  been  lodging  in  houses  supplied  by  tho  public  well,  and  two  others  of  the 
five  arc,  at  the  time  ot  visit,  of  uew  occurrence,  and  their  nature  is  still  aomewhat  nii- 
ccrtain.  Thus  only  one  {K>sitivo  case  occurred  in  five  months  among  the  one  hundnd 
and  eighteen  persons  who  drank  water  from  private  wells.  The  remaining  forty  (or, 
adding  two  of  tho  above  patients,  forty-two)  cases  occurred  among  eighty -eight  pa- 
sons  who  had  no  source  of  water-supply  except  tho  parish  well,  some  of  them,  boir- 
ever,  occasionally  taking  water,  when  it  could  be  had,  from  tho  brook.  There  w 
thus,  among  persons  getting  water  from  private  wells,  less  than  3  ])er  cent,  attacked 
by  fever ;  among  persons  getting  water  from  tho  parish  well  over  46  per  cent,  ven 
attacked.  No  other  general  ditlereuce,  except  the  source  of  wator-snpply,  can  bs 
observed  between  the  families  which  suilbred  and  those  which  did  not  snfler  ikom  the 
ft^ver. 

The  moasnrcs  that  appear  necessary  for  tho  permanent  improvement  of  the  village, 
and  for  putt  lug  it  in  a  condition  in  which  such  epidemics  as  the  present  should  oa 
impossible,  are  essentiaMy  the  supply  of  pure  water  and  tho  safe  disposal  of  all  excre- 
ment. In  view  <»f  the  experience  which  I  have  gained  in  another  inquiry,  as  to  the 
operation  of  earth-closots,  I  venture  to  afllnn  that  tho  adoption  is,  for  Wicken  Bimant, 
by  far  the  most  available  way  of  compassing  tho  latter  of  these  ends. 

Professor  S.  W.  JoUnsoi^  of  Yale  College,  in  an  article  on  the  earth- 

closet  system,  says : 

Most  oftiin  it  is  our  drinking-water  that  brings  into  us  tho  contamination.  Neir 
Haven  is  built  upon  a  gi'avol  plain,  and  the  open  soil  gives  free  passage  to  theliqiiids 
that  fall  upon  it.  In  uiultituaes  of  cases  tho  well  is  but  a  few  yards  or  feet  from  a 
cess-pool,  that  receives  tho  kitchen  slops  on  one  hand  and  a  privy- vault  on  the  other. 
K.'irth  has  a  remarkable  ]>owcr  of  absorption  and  disinfection,  but  this  power  cUcflj 
resides  in  its  fine  and  impalpable  portions — in  tho  clay,  and  not  in  the  coarse  particM 
of  sand.  A  well,  distant  fifty  feet  horizontally  from  a  privy -vanity  both  in  aclayej 
K<)il,  tho  writer  knows,  has  yielded  excellent  drinking-water  for  thirty  years,  as  atterted 
by  its  taste,  and  by  the  fact  that  for  that  period  no  caso  of  fever  occurred  on  the 
]»remises.  The  writer  knows  another  well,  similarly  situated,  in  New  Haven,  which 
inrnisluul  good  water  for  about  live  years  after  it  was  excavated,  in  what  was  nntil 
tlien  a  vacant  lot,  but  after  this  interval  became  unpleasant  in  taste,  its  llavor  phunly 
sn;Tjr(»sting  the  nature  of  its  impurities. 

in  his  resenrehes  on  the  cholera,  in  liavaria,  in  1854,  PettenkofTcr  tnicod  its  spread 
in  several  cnseM,  in  the  most  indubitable  manner,  to  the  uso  of  water  which  had  been 
in  contju't  with  the  faeces  of  cholera  i)atieiits. 

Thc^  use  of  open  vaults  or  water-closot.s  emptying  in  cess-pools  tends  tA  fill  nptlo 
soil  with  fecal  matter.  A  single  vault  poisons  a  cii'cuuiscri  bed  spacearound  it.  Extendi 
to  this  limit,  t  lie  liltli  is  destroyed  by  tlie  action  of  the  oxygen  of  the  air,  which  is  tlie  great 
pnrilior.  Within  the  limit  named,  {lu\  animal  matters  prepoudorate,  cither  constantly 
or  at  some  period  of  tho  year.  They  may  long  remain  simply  disacrocable,  withoot 
lieing  dangerous,  and  may  again,  of  a  sudden,  in  a  way  whose'  detnila  liave  aa  yetcft- 
ra])od  investigation,  become  the  seed-be<l  or  the  nursery  of  tho  infection  that  uniki 
nnt  in  fevei-s  and  dysenliTv.  Tho  ilanger  increases  as  the  quantity  of  filth  andtte 
number  of  its  reee])tao]eH  increase.  To  cover  them  up  does  not  nectsaaiurily  remove tk0 
e\i\.    The  putrid  matters  soak  into  tho  soil  and  move  upward  and  downward inik 
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with  tlio  motion  of  tho  Roil-water.  Wlion  wo  have  copions  rains  thoy  aro  earned  doTm, 
perhaps,  to  nearly  tho  level  of  tho  water  in  our  wells.  In  the  heat  and  dronght  of 
August  these  matters  rise  agaiu.  In  the  absence  of  rain,  tho  rapid  drying  of  the  6ar- 
face  creates  an  upward  capillary  flow  of  the  eround-water.  The  matters  which  in 
rainy  times  follow  tho  surface-water  to  the  depths  in  drought  follow  the  ground-water 
to  tho  surface. 

A  most  strikiu<?  instance  in  point  is  tho  following,  taken  from  one  of 
the  British  Blue  Books: 

Richmond  Terrace,  Clifton,  England,  is  a  crescent  composed  of  thirty-four  houses. 
In  m47,  the  inhabitants  of  thirteen  of  these  houses  drew  their  drinking-water  from  a 
well  at  the  end  of  the  crescent.  The  remaining  houses  were  supplied  with  water  from 
another  source.  At  the  end  of  September,  the  water  of  the  well  gave  evidence  to  the 
taste  and  smell  of  being  tainted  with  sewerage.  Early  in  October  typhoid feter  broke  out, 
nearly  at  once^  in  all  tlte  thirtcmi  houses  in  which  the  tainted  toater  had  been  drunk,  but  did 
not  make  its  appearance  in  any  of  the  other  houses.  In  almost  every  one  of  the  thirteen 
houses  two  or  three  persons  were  ill,  and  in  some  a  much  larger  number.  The  houses 
in  which  tho  fever  broke  out  were  far  apart  in  tho  terrace,  and  there  was  little  or  no 
intercourse  between  their  inmates,  tho  water  from  tho  well  being  tho  solo  connecting 
link. 

A  similar  influence  has  been  discovered  in  the  dissemination  of  chol- 
era. Dr.  Anstie,  in  his  Notes  on  Epidemics,  cites  the  following  re- 
markable case : 

The  year  1854  was  made  memorable  in  tho  annals  of  medical  science  by  the  remark- 
able outbreak  of  cholera  in  tho  parish  of  St.  James,  Westminster.  The  disease  had 
already  annonnced  its  presence  by  tho  occurrence  of  a  few  cases  during  tho  latter 
months  of  1853,  but  tho  number  of  attacks  declined,  in  tho  first  two  quarters  of  1854, 
to  a  very  low  ebb;  at  the  end  of  Juno,  however,  they  began  to  increase,  till,  in  the 
last  week  of  September,  the  cholera  mortality  reached  2,050.  In  the  parish  of  St. 
James,  the  tlrst  fatal  case  for  1854  happened  at  tho  end  of  July ;  but  there  was  only  a 
dropping  Ore,  as  it  were,  which  kept  within  quite  moderate  limits  up  to  the  last  days 
of  August,  when  suddenly  the  disease  made  an  enormous  explosion  in  the  district. 
In  the  most  crowded  part  of  this  densely  crowded  parish,  there  occurred,  on  the  31st 
of  August,  no  less  than  thirty-one  fatal  cases,  all  within  an  extremely  narrow  area;  on 
tho  following  day,  there  were  131  fatal  cases  in  tho  same  area;  on  tho  2d  September, 
125  ;  on  tho  3<1,  50  ;  on  the  4th,  52  ;  on  the  5th,  2G;  on  tho  6th,  28  ;  on  tho  7th  22;  on 
tho  8th,  W  fatal  attacks,  all  in  tho  same  space,  which  might  be  marked  off  by  a  circle 
whoso  radius  would  bo  of  the  length  of  210  yards. 

PHxiug  his  attention  on  the  local  peculiarities  of  th^istrict.  Dr.  Snow  quickly  per- 
ceived that  one  remarkable  circumstance  was  commdVto  tho  history  of  tho  large  ma- 
jority of  attacks  of  tho  disease,  namely,  that  tho  sufferers  had  been  in  tho  habit  of 
drink iu;;  tho  wati^r  of  a  well  in  Broad  street,  which  had  a  great  reputation  for  sweet- 
ness and  freshness.  Analysis  of  this  water  soon  showed  that  it  was  highly  charged 
with  organic  impurities;  and,  on  the  8th  of  September,  the  vestry,  on  the  urgent  per- 
suasion of  Dr.  Snow,  removed  'the  handle  of  the  pump  and  so  prevented  tho  fuithcr 
nse  of  the  well.  On  subsequent  examination,  it  was  discovered  that  tho  sewage  from 
\  neighboring  honse-drain  had  leaked  into  the  well,  and  that  tho  discharges  of  a  pa- 
tient residing  in  the  house  in  question,  and  suffering  from  severe  diarrhea,  if  not  from 
actual  cholera,  must  have  mingled  with  the  sewage  immediately  before  the  dato  of 
tho  great  epidemic  outbreak. 

Dr.  Anstie  further  says : 

It  is  now  well  established  that  this  affection  (epidemic  diarrhea)  is  caused  by  tho 
effluvia  from  tho  decomposition  of  organic  matter  or  by  the  admixture  of  such  iropn- 
ities  witli  drinking-wat^r.  Tho  diseases  of  which  wo  have  been  treating  certainly 
iwe  their  propagation  chiefly  to  sewer-gases  in  tho  air  and  sewage  matters  mixed 

svith  food  or  di'ink. 

It  would  too  far  extend  the  limits  of  this  article  to  go  more  fully  into 
'he  question  of  the  effect  of  putrescent  organic  matters  on  the  health 
>f  those  who  are  subjected  to  their  influences,  but  the  evidence  is  clear 
liat  typhoid  lever  is  caused  only  in  this  way,  and  that  cholera,  diar- 
;hea,  dysentery  and  some  other  fatal  diseases  are  mach  more'  active  in 
Jie  presence  of  such  influences.  Also  that  these  matters  produce  their 
iffect  both  by  the  escape  of  their  gases  into  the  atmosphere,  and  by  the 
lescent  of  their  soluble  parts  into  the  soil. 
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THE  QUESTION  OP  EOONOMT. 

We  arc  the  products  of  the  soil  on  wliicli  we  live,  and  all  our  pros- 
perity clei)eii(ls,  directly  or  indirectly,  on  our  ability  to  make  aseof  iti 
productive  power.  More  than  tliis,  so  tar  as  we  can  trace  onr  prosperity 
to  tlie  ag:ricnltiiral  productions  of  the  soil,  it  will  bo  more  or  less  in 
direct  propoi'tion  to  the  soil's  fertility. 

If  the  history  of  the  world  teachesany  thing  it  is  that  individaals  aod 
nations  prosper  or  decline  in  proportion  as  the  soil  ia  rich  or  poor;  and 
that  (at  least  in  northern  countries)  civilization  progresses  as  agricDl- 
ture  thrives,  and  recedes  as  the  fertility  of  the  soil  becomes  less.  Any 
cause  that  shouhl  stop  the  production  of  food  would,  of  course,  pot  a 
stop  to  all  human  life,  and  any  cause  that  should  materially  lessen  it 
wouhl  speedily  end  all  accumulation  of  rhe  results  of  labor,  and  compd 
all  who  are  able  to  live  under  the  new  conditions  to  the  one  task  of 
securin*^  food  and  <'lothin.£r.  That  which  we  call  onr  wealth — ^hooMi^ 
highways,  and  all  other  products  of  civilization — represents,  in  the 
main,  the  excess  of  the  ju'uducts  of  the  soil  beyond  the  need  for  food  of 
those  by  whose  labor  they  are  produced.  This  excess  is  exchanged  fa 
that  which  the  fiirni  ciinnot  produce,  and  supports  others,  who  are 
then^by  enal)l(Hl  to  {i])])ly  thcnr  labor  to  other  industries.  Withotttat 
all  undervalui;!.c:  lh(;  work  ot  those  who  do  not  cultivate  tbe  soil,  and 
without  attaching  undm  importance  to  the  fanner  class  as  constitQent 
elements  of  society,  it"  must  be  clear  to  all  who  give  the  subject  the  least 
consideration  that,  in  the  long  run,  no  economy  can  be  of  mncb  ralae 
that  is  not  ace()iii])nni(Hl  by  a.  earetul  preservation  of  the  prodndnic 
capacity  of  the  soil. 

it  may  bo  t:d:(Mins  nr-olf evident  proposition, tlmt  uational  prosperity 
depends  on  the  fcrtiiily  of  the  soil  and  on  the  health  and  >igor  of  tbe 
people,  ami  that  these  def/eud  on  the  economy  of  manures  aud  on  the 
absence  of  putn»f;\ing  organic  matters  from  the  vicinity  of  dwellings. 
It  is  hardly  neeessiiry  to  bring  forward  arguments  in  supfKntof  these 
projiositions;  but  it  is  v(»ry  essential  that  the  public  should  be  made  to 
realize  their  imporrnnce,  Mil  '^specially  to  appreciate  the  universal  bear- 
ing of  one  r)f  tiie  iaost  imi)ortant  items  of  the  science  of  politicd 
economy,  nnmely :  'O.loiiy  littles  mak  a  niuckle.*'  The  manmre  that 
is  wasted  tlnougii  the  in<lifference  of  a  single  individual  may  seem  to 
him  too  trilling  to  lie  worth  t ho  trouble  it  would  cost  him  to  save  it 
The  wnstes  even  of  nn  ordinary  household,  as  we  have  not  been  aocns- 
tomed  to  consider  their  value,  we  let  go  without  regard  to conseqaeooOBL 
The  inditVen^nee  of  individuals  and  families  makes  up  the  indifference 
of  communities.  Comstiunities  make  the  states,  andthcHtates  makethe 
nation.  The  littl(»  <lroi)s  of  extravagance  that  trickle  from  every  dwell- 
ing unite  to  fonii  n  Hood  whoso  aggregate  is  enough  to  appal  all  who 
realize  its  force. 

Agricultural  vrriters  nre  tireless  (and  tiresome)  in  urging  that  greater 
care  be  given  to  fjirmyiird  manure.  Jt  n)ust  not  be  piled  in  heaps 
under  cover  without  being  watered,  lest  much  or  its  virtue  be  burned 
out.  It  nuist  not  be  lelt  under  the  c;iv(.'s  of  the  barn,  lest  its  aolnble 
parts  be  leached  out  by  the  rnins.  It  must  not  be  kicked  aboat  in 
the  barn-yard,  becraust*  eviny  rain  washes  it  away  aud  every  wind 
diies  it  away.  There  is  no  possible  form  for  the  warning,  that  fiu* 
yard  manure  must  be  zealously  cared  for,  that  is  not  ^ven  over  and 
over  again ;  but  it.  is  not  given  once  too  often  nor  one  wbit  too  atnnO' 
ously.  Our  only  complaint  is  that  the  ver^'  men  to  whom  we  an 
indebted  for  so  much  really  sound  agricultural  advice  aud  inalMtifli 
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ive  at  least  lakewarm  in  ur/sfing  tbe  careful  preservation  and  application 
)f  this  other  class  of  fertilizers  by  tbe  people  at  large.  This  indiflfer- 
inco  comes  from  long  habit.  In  this  country,  at  least,  and  in  the  coun- 
incs  from  which  our  immediate  ancestors  came,  other  sources  of  manure 
lare  hitherto  been  sufficient  tor  the  purposes  of  a  profitable  agriculture, 
ind  a  certain  presumed  delioacy  has  helped  to  prevent  the  discussion  of 
;he  subject.  The  fact  that  in  China  such  matters  are  presented  with 
he  most  zealous  care  has  long  been  tlie  subject  for  a  sort  of  joke  among 
>ersons  otherwise  intelligent. 

The  real  interest  in  the  subject  being  confined  thus  far  chiefly  to  those 
^ho  give  a  secondary  importance  to  agricultural  questions,  the  develop- 
nent  of  this  refuse  as  a  source  of  general  fertility  has  l>eeu  of  iusignifi- 
»nt  importance,  and  we  seem,  as  a  nation,  to  be  almost  as  far  as  ever 
rom  a  rational  solution  of  the  question.  Here  and  there,  it  is  true,  the 
dl-conqucring  desire  to  gain  has  accomplished  what,  to  reasonable 
ninds,  must  seem  a  step  in  advance. 

It  is  plain,  nevertheless,  to  all  who  have  given  the  subject  the  consid- 
eration it  deserves,  that  the  indirect  efforts  of  town  authorities  and  of 
ndividual  farmers  are  of  but  feeble  effect  in  the  desired  direction. 

What  is  the  value  of  the  fertilizing  matter  that  is  lost  by  reason  of  a 
leglect  of  the  item  of  economy,  which  we  are  considering,  it  is  imiK>ssL- 
;)le  to  determine  with  positive  accuracy;  but  the  following  computjition, 
nade  by  the  present  writer  some  years  since,*  may  be  taken  as  a  mod- 
irate  estimate: 

Tbe?  avera«;»'  population  of  the  city  of  New  York,  inclnding  its  temporary  visitors,  is 
probably  uot  Ic^s  tbati  1,000,000.  This  popnlatioD  connunies  food  eqaivalcnt  to  at  least 
5o,000,0(k)  bnsbols  of  corn  in  a  year.  Excepting  the  small  proportion  that  is  attired 
ip  in  the  bodies  of  tbe  Rowing  young,  which  is  fully  offset  by  that  contained  in  the 
)odics  of  tb(;  drad,  the  constituents  of  the  food  are  returnfd  to  tbe  air  by  the  lungs 
ind  skill  or  aro  voided  as  excrement.  That  which  goes  to  the  air  was  origiuaUy  taken 
j-om  the  air  by  vegetation,  and  will  bo  so  taken  again.  Here  is  no  wasto.  The  ex- 
rrcnirnt  contains  all  that  was  furnished  by  the  mineral  elements  of  the  soil  on  which 
:he  focMl  vra^  produced.  Tliis  all  passes  into  the  sewers  and  is  washed  into  the  sea. 
fts  lor^s  to  tilt'  present  generation  is  complete. 

In  tlie  present  balf-dr^'elopcd  condition  of  the  world  there  is  no  help  for  this.  The 
urst  (hrv  in  all  towns  Ls  to  remove  from  the  vicinity  of  habitations  all  matters -which, 
)y  their  deeomposition,  would  tend  to  produce  disease.  Tbe  question  of  health  is,  of 
•onrsr,  (  f  th(*  lirst  imi>ortance,  and  that  of  economy  must  follow  it;  bnt  it  should  Ibl- 
ow  elor-'dy.  and  perfect  civilization  must  await  its  solution. 

Tbirry  million  bushels  of  com  contain,  among  other  minerals,  nearly  seven  thousand 
,ons  of  pliosphoric  acid,  and  this  amount  is  annually  lost  in  the  wasted  night-soil  of 
4ew  York  City. 

Other  mineral  constituent-8  of  food — important  ones,  too — are  washed  away  in  oven 
Renter  quantities  through  tbe  same  channels ;  but  this  element  is  the  best  for  illus- 
ratioi).  because  its  etl'ect  in  manure  is  the  most  striking,  even  so  small  a  dressing  as 
;wenty  pounds  per  acre  producing  a.  marked  e'ffect  on  all  cereal  crops.  Ammonia,  t-oo, 
.Tliicb  is  so  important  that  it  is  usual  in  England  to  estimate  the  value  of  manure  In 
»xact  proportion  to  its  supply  of  this  element,  is  largely  yielded  by  human  excrement. 

Practically  tbe  human  excrement  of  the  whole  country  is  nearly  all  so  disiK>sed  of 
IS  to  be  lost  to  tbe  soil.  The  present  population  of  the  United  States  is  not  far  from 
lo,0(HJ.(JO().  On  tbe  basis  of  the  above  calculation  their  annual  food  contains  over 
JOO.UUO  tons  of  phosphoric  acid,  being  about  tbe  amount  contained  in  900,000  tons  of 
>ones.  wbicli.  at  tbe  price  of  the  best  flour  of  bone,  (for  manurt^,)  would  be  worth  over 
^50,(;(K»,000.  It  would  be  a  moderate  estimate  to  say  that  the  other  constituenta  of 
:bod  found  in  uigbt-soil  are  of  at  least  equal  value  with  the  other  constituents  of  the 
iwne,  and  to  assume  §50,000,000  as  the  money  value  of  the  wasted  night-soil  of  the 
United  States. 

In  another  view  the  importance  of  this  waste  cannot  be  estimated  in  money.  Money 
ralues  apply  rather  to  the  products  of  labor  and  to  the  exchange  of  these  products. 
The  waste  of  fertilizing  matters  reiiches  fnrther  than  the  destruction  or  exchange  of 
products ;  it  lessens  the  ability  to  produce.    If  mill-streams  were  failing  year  by  year^ 

-  -  -  ' — 

*  An  article  on  Sewers  and  Earth-Closets,  published  in  the  American 
Lnnual  of  lb68. 
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and  slroains  won^  yearly  losiiij;  forco,  and  Iho  ability  of  mon  to  labcr  vcre  jnslj 
jrrowiiip;  less,  the  doom  of  our  prosperity  would  not  bo  more  plainly  writtoD  thuif 
the  slow  but  cortn'm  iiij])Ovcrlsliuiciit  of  our  soil  wcro  sure  to  coutlimo. 

Fortunately  it  will  uot  coiitinno  always.  So  lon^  as  there  are  virg^in  soils  this  aide 
of  the  Pacific,  which  our  people  can  ravage  at  will,  thoughtless  earth-robliers  will 
move  West  and  "  till "  tlicni.  liut  the  good  time  is  coming,  when  (as  now  id  Chin 
and  in  Japan)  men  must  accept  the  fact  that  the  soil  is  not  a  warehouse  to  be  pinn- 
dered — only  a  factory  to  bo  worked.  Then  they  will  save  their  raw  material  insteid 
of  wosting'it;  and,  aided  by  nature's  wonderful  loom,  will  weave  over  and  overagiiB 
the  fabric  by  which  wo  live  and  pro6i)er.  Men  will  build  up  as  fast  as  men  destim, 
old  matters  will  bo  n^produced  in  new  forms,  and,  as  tho  decaying  forest  feeds  tH 
growing  woods,  so  will  all  consumed  food  yield  food  again. 

Professor  Johnson  says  that  formerly  in  Flanders  the  annnal  wastes 
of  domestic  liio  were  valued  at  80  (gold)  for  each  person.  It  is  hardly 
possible  that,  with  the  |:reneral  advance  in  prices,  their  present  valoa 
should  not  be  much  more  than  this.  From  a  considerable  experience  in 
the  use  of  manure,  including  night-soil,  I  am  confident  that  the  totd 
wastes  of  each  individual,  including  his  proportion  of  the  slops  thrown 
from  tho  kitchen,  &c.,  cannot  be  justly  estimat<?d  (at  least  in  the  more 
Eastern  States)  at  less  than  810.  Whether  this  estimate  woald  apply 
over  tho  whole  countiy  may  fairly  be  questioned,  but  one-half  of  tte 
amount,  or  $5  per  head,  would  bring  the  amount  wasted  by  the  whole 
population  of  the  country  to  a  sum  that  would  more  than  pay  tho  inter 
est  on  the  national  debt. 

There  is  another  view  of  tho  case,  which  is  also  suggested  in  the 
foregoing  question,  that  has  an  importance  not  to  be  expressed  in  dol- 
lars and  cents.  The  fertility  of  tho  soil  depends  on  constituents  which 
it  contains  in  very  small  proportion.  These  constituents  enter  into  the 
composition  of  the  crops  i>roduced,  and  at  harvest  they  are  removed 
from  the  soil.  A  very  fertile  soil  may  withstand  this  removal  for  many 
years,  but,  sooner  or  later,  even  the  most  fertile  soil  in  the  world  (anless 
it  is  enriched  by  alluvial  deposit)  must  show  the  effect  of  this  constant 
subtraction.  Probably  as  rich  a  soil  as  tho  world  has  over  offered  was 
that  of  our  western  i)rairies,  where  it  was  believed,  twenty  years 
ago,  that  tho  feitility  w  ould  bo  perpetual.  To-day  it  is  stated  by  the 
agricultural  writers  of  that  region,  that  "  the  manure  qn^^stion  t«,  after attj 
the  great  question  at  the  West  as  xceU  as  at  the  EastP 

Tn  the  monthly  report  of  the  Department  of  Agriculture  for  October, 
18G7,  tho  editor,  in  an  article  headed  '•  Wheat  Culture  Kuinous,"  says: 

Ts  proof  of  iiiipovorislimoiit  waiitod?    One  witness  only  is  needwl — tho  soil  itself 
Fii-st,  thirty  hushds  per  acre  is  the  boast  of  tho  fanner;  then  tho  yield  drops  to  twenty- 
fivo,  to  twenty,  to  fittecn,  and  finally  to  ton  audei^ht.    M inneaota claimed  twcnty-tvo 
huslicW  avera^c^  a  few  years  ajjjo.  (some  enthusiastic  friends  made  it  twenty-seven,) tat 
Alio  will  scarcely  avera«xe  thirt  year  twelve,  and  will  never  again  mako  twunty-t^ os- 
ier her  present  mode  of  farminpj.    To  be  sure,  ihero  arc  excuses.    The  seasons  do  not 
mit,  as  formerly.    lUi^^bt  or  rust  comes,  or  the  (ly  invades ;  but  all  these  things  in 
widt'iiees  of  exhMustioii,  and   prey  upon  the  soil  in  proportion  to  its  deteriontioo. 
*        *        *        ~    Tho  avera;;o  yield   of   wheat  in  Euj:cli^i)d  is  stated  at 
wenty-ei;^ht  buslu^ls  per  jierc,  never  less  thaa  twenty-six,  indess  in  a  year  of  nnnsnslly 
id   harvests.    The  averaji^e  in  this  country  is  les.s  than  half  of  tho  lowrst  of  these  fig- 
..es.    Why  is  it  '•.     O'rtaiiily  not  becans(^  onr  soil   is  nati^Uy  poorer  tlian  theu* 
leithcr  beranse  our  climate^  is  so  mueh  worse  for  wlieat  onlturo.     It  is  mainly  fof 
^ant  of  a  suilabh^  rotation  of  crops,  of  a  nion^  earefnl  husbanding  of  resonires of 
-T-^Hization,  of  a  more  thorough  and  careful  culture. 

fliis  waiiinj^:  fertility  has  an  importance  that  cannot  be  measured  with 
lioney.  It  portends,  if  it  is  allowed  to  go  on,  a  lessened  ability,  first, 
0  produc<\  for  the  snp])ort  of  other  classes,  a  surplus  over  the  needs  of 
he  faruK^r,  and  then  to  support  the  farmer  himself.  In  other  words,  it 
hreatens  a  condition  in  which  money  will  have  no  fui'ther  value.   Of 

-rix^n.  r\r   r*/i/^*dn  liL-^  r'lr  nvrw  ttiH  j^Uow  tllft  impOVeiishmeilt  Of  tll6  W^ 
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x>  reach  sacb  a  point ;  bat  it  wonld  be  impossible  to  compute  the  amount 
)f  the  injury  that  must  result,  even  from  so  much  impoverishment  as 
snll  make  the  yearly  ap()licaMon  of  manure  necessary  to  the  production 
of  paying  crops  on  lands  that  are  now  fertile  with  only  occasional  ap- 
plication. As  man  is  more  richly  fed  than  the  lower  animals,  so  his 
feces  are  the  most  valuable  as  manure.  This  is  the  only  standard  by 
which  the  question  of  value  can  be  decided.  The  feces  are  simply  the 
refuse  of  food  w  bich  has  been  taken  into  the  system,  and  they  contain 
Duly  the  manurial  constituents  of  that  food,  less  the  very  little  that  the 
body  loses  or  uses  in  another  way.  As  a  rule,  this  is  but  little  more, 
ua  a  whole  lifetime,  than  is  embraced  in  the  hair  that  has  been  grown, 
the  young  that  have  been  produced,  (and,  in  the  case  of  suckling  ani- 
mals, the  milk  that  has  gone  to  feed  other  bodies,)  and  the  weight  of  the 
body  at  death.  All  the  rest — probably  ninety  nim  per  cent  of  the  food —  , 
is  represented,  so  far  as  regards  matter  taken  from  the  soil,  in  the  man- 
ure that  is  voided.  The  quantity  and  quality  of  the  manure  is  in  direct 
relation  to  the  quantity  and  quality  of  the  food. 

I^ot  only  does  human  manure  contain  the  most  that  is  of  value,  but, 
under  our  usual  system,  it  is  the  one  that  is  the  most  universally  wasted. 
Even  on  soils  that  are  but  slightly  deteriorated  the  dung  of  domestic 
animals  is  sought  after  and  used  for  manure,  but  not  until  a  long  time 
after  this — only  when  the  use  of  manure  is  absolutely  necessary"  to  any 
successful  farming — do  we  tind  that  night-soil  is  considerably  used. 

Jt  is  not  worth  while  to  discuss  here  the  reasons  for  this  neglect;  it 
is  enough  that  we  recognize  its  existence.  ,  It  tcould  be  safe  to  say,  that 
there  is  not  a  county  of  New  England  in  ichich  one-tenth  of  the  human 
feces  is  used  in  agriculture.  The  fai'ther  we  go  from  the  Atlantic  coast 
the  more  does  this  neglect  prevail,  until  we  reach  a  point  where  the 
subject  is  considered  almost  too  indelicate  even  for  the  ears  of  men,  and 
where  absolute  waste  and  the  extreme  of  discomfort  and  {sa7is  rancune) 
of  nastiness  reign  supreme.  A  very  good  estimate  of  the  value  of  night- 
soil  may  be  gathered  from  the  following  statement,  which  has  been 
condensed  from  a  German  work  on  the  Employment  of  Human  ExcTCta 
and  Animal  Glial  in  Agriculture.* 

ln(iuiry  has  shown  that  a  grown  ])erson  produced  daily  15  i)ounds  of 
feces,  of  which  1^  pounds  are  fluid  and  4  pound  solid.  According  to 
Berzelius,  the  fluid  feces,  contained  in  100  pounds,  water,  93J  pounds ; 
urea,  3  i)0unds;  uric  acid,  ^  pound;  organic  matter,  IJ  pounds;  slime, 
^  pound;  sulphate  of  potash,  ^  pound;  sulphate  of  soda,  i  pound; 
phosphate  of  soda,  ^  pound ;  acid  phosphate  of  ammonia,  }  pound ; 
muriate  of  soda,  |  pound;  muriate  of  ammonia,  ^  pound;  phosphate 
of  tale  and  lime,  \\  pound  ;  silicic  acid,  ^^  pound.  The  most  impor- 
tant of  these  substances  is  the  urea,  a  procluct  of  the  body  which  does 
not  vary  with  the  kind  of  food  that  may  be  consumed,  and  which  there- 
fore does  not  consist  of  those  portions  of  food  that  have  become  useless 
for  purposes  of  sustaining  life.  It  is  composed  of  inorganic  matter, 
and  100  pounds  contain  20^  pounds  carbon,  CJ  pounds  hydrogen,  4Gf 
pounds  nitrogen,  2Gi  pounds  oxygen ;  so  that  nearly  one-half  is  nitrogen, 
which,  if  not  collected,  soon  forms  carbonate  of  ammonia,  and  evap- 
orates. 

In  every  100  pounds  of  urine  there  are  4§  pounds  nitrogenous  matter 
in  the  proportion  of  100  to  40^,  so  that  in  100  pounds  of  urine  we  have 
about  2.J  pounds  of  nitrogen. 

In  100  i)Ounds  of  solid  feces  we  have  4^^  pounds  nitrogen ;  so  that  in 

*  Die  Beniitziing  der  mcnschhchen  Ansscheidungen  und  der  thicrischcn  AbfiUle,  T»n 
Wilhelm  Hahn. 
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the  year]}'  product  of  a  growu  person  (547  pounds  tlaid  and  183  i)onnd8 
solid  feces)  we  bave  in  tbe  (laid  12^  pounds  nitrogen,  in  the  solid  7J 
pounds  nitrogen,  or  20  pounds  nitrogen  i)er  anuam,  or  in  100  iioaiidi 
of  the  mixed  feces  we  have  2^  pounds  nitrogen.  Now^  according  to 
Boussiugault  and  others,  the  mixed  feces  of  the  horse  contain  of  nitro- 
gen 0.05  per  cent.,  or  §  pound;  neat  cattle, 0.36,  or  |  pound;  pig, 0.61, 
or  I  pounds;  sheep,  o!bl,  or  ^%  pound;  so  that,  in  respect  to  uiiroi^ 
the  feces  of  man  ])roduced  in  one  year  are  equal  to  27  cwt.  8  pooiids 
horse-dung;  50  cwt. cattle-dung;  29cwt.  CO  pounds  pig-dung;  19  cwt.89 
I)Ounds  sheep-dung;  or  LOO  pounds  mixed  human  feces  are  equal  to 417 
pounds  horse-dung;  753^  pounds  of  cattle-dung ;  445j^  pounds  pig-dung; 
2084  pounds  sheep-dung. 

As  com])ared  with  the  best  guano,  which  contains  13  per  cent  of 
nitrogen,  the  yearly  product  of  a  grown  person  would  equal  1^  cwttf 
the  latter  as  regards  nitrogen,  or  100  iwuuds  of  mixed  feces  would 
equal  34^  pounds  of  best  guano. 

As  the  alkalies  and  phosphates  are  of  the  greatest  importance  whea 
testing  the  value  of  manures,  it  is  necessary  in  comparing  the  human 
feces  with  those  of  animals  to  lind  out  the  relative  proportions  of 
these  substances. 

Experiments  show  that  the  mixed  feces  of  a  gi'own  person  in  one 
year  are  equal  as  regards  the  alkalies  to  7  cwt.  horse-dung;  7  cwt 
10  [)ounds  cow-dung;  7  cwt.  27  pounds  pig-dung;  3  cwt.  70  poands 
sheep-dung ;  or  100  pounds  human  feces  equal  to  100  pounds  hone- 
dung;  lU  pounds  cow-dung;  112  pounds  pig-dung;  51  pounds  sheep- 
dung. 

In  resj)cct  to  pliosi>hoiic  acid,  the  year's  product  of  human  feces 
equals  13  cwt.  '17  pounds  horse  dung  ;  20  cwt.  01  pounds  cow-dung;  13 
cwt.  17  ]>ounds  [)ig-(lung;  S  cwt.  03  [munds  sheep-dung  ;  or  100  ijoands 
human  feces  e(iual  208  pounds  horse-dung;  415  pounds  cow-dung;  208 
pounds  [)ig-dung ;  121  pounds  sheep-dung. 

In  comparing  human  feces  with  those  of  animals,  it  would  be  well  to 
take  into  consideration  the  fact  that  quantities  of  straw,  &c.,  are  mixed 
with  the  latter.  A  comi)arison  of  human  feces  with  stable- manure  will 
show  that  100  pounds  of  the  former  are  equal  in  respect  to  nitrogen  to 
ouO  pounds  horse-manure;  753  pounds  cow-manure;  500  ponmb  pig- 
manure  ;  100  pounds  sheep-manure,  in  respect  to  alkalies,  to  135  poauds 
horse  manure;  110  pounds  cow-manure;  112  pounds  pig-manure;  75 
pounds  sheep-manure.  In  respect  to  phosphoric  acid,  to  320  [xiUDds 
iiorse-manure;  500  pounds  cow-manure;  330  x)0unds  pig-manure;  230 
jounds  sheep- manure. 

As  the  best  ^uano  contains  about  12  per  cent,  alkali  salts  and  au 

(|ual  quantity  of  i)hosj>horic  acid,  100  pounds  mixed  feces  will  eqaalS 
lounds  guano  in  respect  to  alkalies  and  5;{  pounds  in  respect  to  phos- 
»*»'>ric  acid. 
Surely  further  evidence  is  not  needed  to  show  that  if  thei'eisone 

•lestion  of  national  economy  which  is  paramount  to  all  others,  it  is  that 
viiich  relates  to  the  saving  of  human  manure  audits  use  in  agricnltnre. 

Mis  and  the  question  of  health  being  assumed  to  merit  the  im|H)rtant 
iosition  h  ^  assigned  them,  we  will  now  consider  the  means  by  which 
hr»  i\f  :ir<M    M»dK  c'^'  *)e  most  advantageously  seciu*ed. 

MR.  MOULE  S  biSOOVEUY. 

Ihe  i»rca-iicu.  application  of  the  disinfecting  power  of  earth,  by  the 
ltd  of  a  mechanical  contrivance  to  simplify  its  application,  is  doe  to  the 
V'   PIpnrv  A^'^Mih'   th'    'U'iw  of  Fr^rdjngton,  Dorsetabirftj  "RuglMnii- 
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While  the  disinfecting  power  of  the  soil  has  been  known  since  the 
fcime  of  Moses,  the  superiority  of  dry  earth  for  this  purpose  seems  to 
have  been  a  new  discover}',  and  Mr.  Moule  has  devoted  himself  in  the 
most  enthusiastic  and  faithful  manner  to  the  propagation  of  the  knowl- 
edge of  his  discovery.  He  has  also  deWsed  an  apparatus  for  the  prao- 
bical  application  of  his  system,  that  is  so  simple,  so  cheap,  and  so  efiective 
as  to  place  its  advantages  within  the  reach  of  even  the  most  economical 
household. 

Those   who  have  known  nothing  of  the  use  of  the  earth  in  this  way 

11  perhaps  be8uri>rised  to  be  told,  that  such  an  application  of  Moule's 

stem  as  may  be  easily  made  by  any  household  in  town  or  country, 
will  secure  to  all  an  absolute  immunity  from  the  danger  to  health  set' 
forth  above  as  incident  to  other  systems,  and  an  absolute  saving  of  all 
the  manure  that  is  now  wasted  under  the  present  neglectful  system. 

The  i)ortable  form  of  the  earth  closet  is  adapted  for  use  in  any  bed- 
room, dressing-room,  or  closet;  and  the  stationary  closet,  which  requires 
less  frequent  attention,  may  be  set  up  in  any  unused  room  in  the  house, 
or  in  an  addition  erected  for  the  purjmseat  any  convenient  point.  It  is 
best  in  all  cases  (as  with  the  water  closets)  to  give  a  slight  ventilation  to 
the  apuT'tnient  in  which  either  the  movable  or  stationary  closet  is  placed, 
but  this  is  not  absolutely  necessary,  as,  with  a  little  extra  care,  and  by 
using  the  earth  a  little  more  freely,  every  suspicion  of  odor  may  be 
prevente<l. 

For  those  who  wish  to  avoid  even  the  slight  expense  of  introducing 
the  mechanical  apj^aratus,  it  will  be  quite  sufficient  to  have  a  l)ox  ot 
sifted  dry  earth,  with  a  tin  scoop  or  cup,  with  which  to  throw  down  the 
requisite  quantity  of  earth  after  each  operation.  For  use  in  the  sick- 
room, where  an  earth  commode  cannot  be  obtained,  it  will  suffice  to 
have  a  few  paper  bags  containing  about  a  pint  of  earth  each,  with  which 
immediately  to  cover  the  defecation. 

Precisely  what  is  the  modus  opey-andi  oi^  this  (Ji^^infection  by  the  use  of 
dry  earth  is  not  yet  known,  but  almost  any  finely -powdered  material, 
even  a  fine  soil  that  consists  almost  entirely  of  sand,  answers  the  pur- 
pose. Nothing  is  better  than  sifted  anthracite  coal-ashes.  The  ashes 
of  bituminous  coal  are  better  for  the  purpose  if  mixed  with  a  small 
quantity  of  dry  earth.  Considerable  exiJerience  indicates  that  for 
fanners,  and  for  all  others  who  are  so  situated  that  they  can  command 
a  sujjply  of  ordinary  surface-soil,  it  will  be  best  to  use  this  in  whole  or 
in  part.  Ashes  are  as  efiective  in  saving  the  manure,  but  they  are  not 
i^o  rich  as  onlinary  soil  in  elements  of  fertility  which  the  decomposition 
of  feces  in  the  mass  will  develop. 

To  show  how  practically  effective  this  system  is,  it  will  suffice  to 
describe  its  a^jplication  in  the  writer's  own  house  and  grounds,  where  it 
has  been  in  operation  for  more  than  a  ye^r,  having  been  intro<luced 
after  three  years'  experience  of  the  system  elsewhere.  On  the  second 
floor,  in  a  small  closet  built  for  the  purpose,  there  is  a  seat  supplied 
with  the  distributing  apparatus,  and  having  a  reservoir  holding  about 
one  barrel  of  the  prepaied  material.  Imme^liatety  under  the  seat  there 
is  a  conical  pot  ot  galvanized  iron,havingacapacity  of  about  one  bushel. 
This  is  closed  by  a  hinged  bottom,  held  in  its  place  by  a  counterpoise, 
and  furnished  with  a  device  by  which  it  may  be  opened  at  pleasure. 
This  open  bottom  empties  into  a  ten  inch  galvanized  iron  piiwj,  which 
passes  through  the  corner  of  a  closet  below  and  through  the  first  floor. 
The  pipe  is  concealed  from  view  by  a  board  casing.  Immediately  luider 
it  in  the  cellar,  a  brick  reservoir,  two  feet  and  a  half  square  in  the  dear, 
is  built  Irom  the  floor  to  the  ceiling,  with  an  opening  about  one  foot 
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square  in  its  side,  by  AvbicU  its  contents  may  be  removed  from  time  to 
time.  This  closet  is  used  regularly  by  two  persons,  and  occasioDallybj 
otbers.  Its  position  renders  it  impossible  to  ventilate  it  in  any  way,;^ 
it  is  as  free  from  any  ofteusive  odor  as  any  other  part  of  the  house.  Ua 
the  first  iloor  of  the  house,  in  a  closet  under  a  staircase,  th^re  is  annflia 
seat  similarly  arnmged,  the  dumping- valve  of  which  opens  directly  iote 
a  second  brick  receptacle  in  the  cellar.  This  closet  has  a  window  whidi 
may  be  opened  for  ventilation,  and  is  used  by  two  other  members  of  the 
family.  In  a  closet  o])ening  off  from  one  of  the  bedrooms  there  standi 
a  "commode,"  or  movable  earth-closet,  which  is  used  exclusively  by  all 
guests  occupying  the  apartment.  The  same  commode  has  been  used 
about  one-half  of  the  time  lor  the  i)ast  three  years ;  for  more  than  a  year 
of  the  time  it  was  used  constantly  and  regularly  by  an  avei-age  of  three 
persons,  yet  there  is  not  a  chair  or  table  in  the  house  that  is  more  fiee 
from  objection  as  an  article  of  furniture. 

A  small  privy,  opening  from  a  laundry  close  to  the  kitchen-door,  has 
its  seat  directly  over  a  dry  vault  about  two  feet  deep  in  the  ground.  It 
also  is  furnished  with  an  earth-reservoir  and  a  distributiug.appaiatos. 
The  chamber-slops  and  waste-water  of  th(5  kitchen  ui^e  dis]K)sed  of  as 
will  hereafter  be  described. 

For  nearly  a  year  past  no  other  material  has  been  used  in  any  of  these 
closets  excei)t  the  sifted  ashes  from  the  coal-tires,  a  kitchen  range,  and 
the  furnace  by  which  the  houfsc  is  heated.  When  the  accumulationaaze 
taken  from  the  receptacles  in  the  cellar,  they  are  thrown  in  a  heap  on 
the  cellar  tioor  and  there  remain  until  they  are  dry  enough  to  bo  sifted 
for  a  second  use,  usually  two  or  three  weeks.  About  5  per  cent*  of  the 
mass  consists  of  lumps  of  faeces  incrusted  with  ashes ;  the  I'emaiDder  is 
ashes  impregnated  with  such  fjeces  as  have  been  decomposed  (^nearly 
all)  with  the  solid  residuum  of  the  urine  and  with  the  ammonia  and 
other  gaseous  com])Ounds  that  have  resulted  from  the  decompositioii  of 
the  solid  and  liquid  manure.  The  pa])er  has  nearly  all  been  destroy^ 
by  the  slow  decomposition  of  the  manure. 

During  the  wliolo  oi)eration  from  the  time.when  the  feces  are  first 
covered  in  the  vessel  under  the  seat,  including  the  whole  time  that  they 
lie  in  the  receptacle  below,  juid  in  the  heap  where  they  are  getting  ready 
for  the  sifters,  i\nnv  is  no  more  indication,  either  by  their  appeaianivor 
by  their  odor,  that  they  contain  any  sort  of  impure  matter,  than  there 
would  be  in  a  corresponding  amount  of  freshly  bm'ued,  pure  ashes.  The 
servants'  closet,  outside,  is  equally  free  from  offensive  odor  or  appear- 
ance. The  whole  ariangement  is  as  nearly  perfect  as  anything  of  the 
sort  can  be;  less  offensive  than  water-closets  similarly  place* (and re- 
ceiving only  the  same  amount  of  care)  ever  are,  without  the  expense  of 
plumbing,  the  great  labor  or  cost  of  supplying  water,  the  danger  to 
health  that  the  least  imperfection  in  water-closets  is  sure  to  entail,  flie« 
danger  of  injury  Irom  frosts,  and  the  outrageous  waste  of  fertilizing 
matter.  The  labor  of  attending  to  the  three  closets  amounts  to  lew. 
than  a  half  day's  work  per  month,  and  the  value  of  the  manure  ia  ccr- , 
tainly  not  less  ihan  850  per  annum. 

The  ashes,  instead  of  being  a  nuisance  to  be  got  rid  of,  are  converted 
into  a  valuable  manure,  esi)ecially  as  they  are  passed  twice  and  some- 
times three  times  through  the  closet. 

So  much  i'or  the  practical  and  tangible  results.  "What  may  be  caDei 
the  sentimental  advantages  are  no  less  striking,  if  we  consider  \rhatit 
is  worth  to  be  exempt  from  the  necessity  of  paddling  through  mndaod 
slush  and  snow-banks,  in  the  full  light  of  day,  to  shiver  in  an  exposed 
privy  at  the  bottom  of  a  garden,  or  to  be  suffocated  by  its  fonl  smnner 
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>dor&  In  addition  to  all  this,  there  is  no  longer  a  possibility  that  the 
Irinking- water  well  will  be  poisoned  by  the  leaching  of  the  contents  of 
ivy-vanlt  into  the  water-seams  by  which  it  is  supplied — a  considera- 
aou  that  bears  most  strongly  against  the  nse  of  a  water-closet  discharg- 
ng  into  a  cess-pool  in  the  grounds,  as  in  the  case  of  nearly  all  houses 
Jiat  are  supplied  with  water  but  are  not  connected  with  public  sewers. 

The  cost  of  these  three  closets  cannot  be  exactly  stated,  but  it  did 
lot  exceed  the  cost  of  one  good  privy  with  two  compartments,  over  a 

oned  vault,  built  as  is  usual  in  corresponding  establishments.    After 

I  experience  of  four  years  in  the  use  of  Moule's  earth-closet  system,  no 
:u  [deration  would  induce  me  to  exchange  it  for  the  most  complete 
I    uication  of  the  water  system  that  1  have  ever  seen.    If  it  were  pos- 

lie  for  me  to  state  more  strongly  my  appreciation  of  its  advantages, 
L  would  gladly  do  so,  for  I  believe  that  in  no  other  way  could  so  much 
real  and  lasting  good  be  done  to  the  x>eople  at  large  as  by  causing  them 
to  realize  tbe  benefits  that  lie  so  easily  within  their  grasp.  Prominence 
bas  been  given  to  the  above  instance  of  exx)erience  with  the  earth- 
closet,  because  it  is  the  one  of  which  the  writer  can  speak  positively ; 
but  ucher  evidence  might  be  cited  almost  ad  infinitum  to  prove  that 
others  have  been  equally  well  satisfied  with  their  exx)eriments.  Yet 
the  testimony  is  not  universally  favorable ;  for,  like  all  other  human 
ievices,  tbe  system  requires  some  care  in  its  management.  An  earth- 
doset  will  not  work  satisfactorily  unless  it  is  supplied  with  dry  earth 
>r  some  other  suitable  material,  nor  will  its  contents  be  deodorized 
inless  tbe  machinery  is  operated  and  made  to  cover  the  deposits.  All 
hat  is  claimed  is,  that  if  it  receives  the  very  small  amount  of  attention 
hat  any  such  device  demands,  it  accomplishes  its  purpose  as  perfectly 
could  be  desired.    Among  the  important  trials  to  which  it  has  been 

ibjected,  none  bas  been  more  severe  than  that  at  Fort  Adams,  where 
jie  experiments  were  made  that  led  to  its  adoption  by  the  War  De- 

utment.  The  following  extracts  from  the  official  reports  to  the  Chief 
engineer  of  the  Army  will  show  the  success  that  has  attended  its  use 
it  this  post : 

YHiilc  many  minor  improvements  can  undoubtcHll}-  bo  made,  both  in  constractioQ 
ind  miina;;cmcnt,  it  is  tho  general  opinion  that  tho  entire  adaptability  of  the  '^dry- 
Mirth  system  "  to  Fort  Adams^  and  any  similar  military  T^ork,  is  thoroughly  demonstrated. 
[  believe  there  can  be  no  question  of  this,  provided  the  closets  receive  the  care  and 
ittention  necessary  to  the  successful  operation  of  any  process,  however  simple  or 
complex. 

The  soundness  of  the  general  principles  involved  in  the  application  of  dry  earth,  as 
%  means  of  disposal  of  human  excreta,  has  been  already  so  thoroughly  demonstrated  by 
many  competent  persons,  under  so  many  and  varying  circumstances,  that  it  seems 
unnecessary  to  go  into  further  discussion  of  the  subject  here.  To  avoid  repetition, 
trhile  concentrating  the  best  information  available,  I  have  therefore  attached  to  this 
report  several  pamphlets,  sketches,  &c.,  from  various  sources,  aU  bearing  anifbnn 
iestimony  to  the  entire  elliciency  of  the  system,  as  far  as  observed,  and  fuUy  explain- 
ng  the  details  of  the  various  sorts  of  machinery  employed;  the  best  modes  of  pre- 
>arLng  and  applying  the  earth,  and  its  effect  upon  the  matter  voided  in  the  closets; 
he  advantages  of  the  earth  system,  ol  both  closets  and  sewerage,  as  a  sanitary  measnre, 
>ver  any  other  known  plan;  and  the  value  of  tho  residuum  from  the  closets  as  a  fertU- 
zer  ;  together  with  much  valuable  information  worthy  of  perusal,  tho  truth  of  which 
s  being  more  firmly  established  daily. 

Now,  no  machinery  of  any  sort,  no  matter  how  simple  or  how  automatic,  wiU  work 
juccessfully  unless  properly  cared  for.  From  the  beginning,  these  fixtures  at  Fort 
idams  have  worked  perftctly,  with  the  exception  of  occasional  difficulties  easUy  reme- 
lied  with  a  little  care  and  thought.  For  instance,  I  was  informed  last  March,  by  the 
joldier  in  charge  of  these  closets,  (one  who  has  had  charge  of  them,  too,  nearly 
ever  since  they  were  built,)  that  not  ono  of  tho  whole  twenty  sets  worked  properly : 
that  the  **  chucker"  that  should  throw  the  earth  and  cover  the  fecal  dischaiige  cotua 
not  be  made  to  turn  over  after  risiDg  firom  the  seat,  and  that  hence  aU  the  earth  in 
tho  hopper  above  ran  through  tho  dosets  until  the  main  earth-reservoir  was  entirely 
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exhaiiHte<l,  aud  that  for  this  reason  tlioy  were  not  pntting  eartfa  io  tho  reeen'oir stall 
bat  wen^  Hbovelinii;  iu  wbat  was  uecesHiiry  t^i  cover  thu  excreta  through  the  trap^jfto 
Ihtlow,  shnwii  ou  Ki;;.  2.  I  found  the  Hole  diflScnlty  was  iu  the  fact  that  the  beariiij^ 
of  the  iron-work  needed  oiling.  It  was  done  at  once,  and  tho  closets  worked  as  miDv 
ever.  Such  (lifficulties  would  obtain  iu  any  machiuory  subject  to  rustt  not  keptpnp' 
erly  lubricated. 

Thfir  etliciency  depends  uiion  the  degree  of  carotliey  receive.  If  tho  simple  aud  wdt 
deflncd  rules  for  operatiug  these  iixtiires  are  adhered  to,  there  is  uo  reason  whytb^ 
should  not  work  f>erfectly. 

It  has  been  found  that  a  raiTtnro  of  coal-asbes  and  dry  eai'th  work  qnito  as  weU  ■ 
dr\  earth  alone.  For  some  time  past  this  hait  In^en  done  at  Fort  Aduuis  with  goodii' 
suits,  the  OMlies  aud  earth  being  mixed  in  nearly  equal  parts. 

In  closing  this  report,  I  wish  to  a<hl  my  testimony  to  the  very  efficient  woridngdf 
the  earth  system,  as  applied  to  Port  Adams,  believing,  as  1  do,  that  it  is  the  best  idmb 
as  yet  devised  to  meet  this  want  at  a  military  post,  when  properly  arraugud  aad  ad- 
mi  nisteix'd. 

As  to  the  principle  of  the  earth-clonct,  it  is  the  only  one  that  can  be  a^jplied  in  eai^ 
mates,  so  far  as  I  can  judge,  and  I  believe  it  is  the  best  possible  ibr  oU  torts  uf  a  pff* 
uianent  character,  as  its  facilities  for  cleanliness  are  nnrivaled.  It  Is  better  thao  a 
system  of  water-closets,  simple,  less  expensive,  less  liable  to  get  out  of  onlefi  audi ifl 
luy  opinion,  should  be  applied  wherever  it  can  be  in  the  army. 

This  report  is  accompanied  by  the  written  opinions  of  all  the  prindpil 
officers  of  the  post,  which  unuiiiinoiisl.y  indorse  the  system  as  the  odI; 
one  that  is  applicable  to  sncb  establishments  as  that  at  Fort  Adama 
It  would  be  easy  to  multiply  certificates  of  the  value  aud  praoticAbilitj 
of  this  system  from  men  in  all  stations  of  life  in  this  couDti^,  hot  it  is 
deemed  sufficient,  in  addition  to  the  above  accounts  of  its  saocess,  (the 
trial  at  Fort  Adams  being  probably  more  severe  than  it  ooald  poflibiy 
be  subjected  to  under  other  circumstances,)  to  make  afewextiaetsfrui 
the  latest  British  official  report  on  the  subject.* 

Dr.  Buchanan,  a  high  sanitary  authority,  was  deputed  to  make  a 
thorough  investigation  of  the  results  of  the  trying  experiineuts to trhidi 
Mr.  Moule's  system  had  been  for  some  years  subjected  lu  Buglaiid,  with 
a  view  to  its  adoption  by  the  local  sanitary  authorities,  for  theclwuisuig 
esi>ecially  of  towns  and  villages.  lie  goes  very  carefully  over  the  frhole 
system,  and  closes  with  the  following: 

Summary  as  to  the  advantage  of  the  earth  system, — My  inquiry  brings  me  the  foUowing 
results : 

1.  The  earth-closet,  intelligently  managed,  furnishes  a  means  of  dispostng  ot  tut^ 
ment  without  uuiHance,  and  apparently  without  detriment  to  health. 

2.  In  couinuinities  the  earth-closet  systein  n^nires  to  l>e  managed  by  the  anthoritMi 
of  the  place,  aud  will  pay  at  least  tho  expenses  of  its  management. 

3.  In  the  ]>oorcr  class  of  houses,  where  supervision  of  any  eloset  arroQgenMBftl  ii 
indispensable,  the  ailoption  of  the  earth  system  offers  special  ddvantagee. 

4.  The  (*arth  system  of  excrement  removal  does  not  sapersede  the  ueeewi^ftrn 
independent  nuuius  of  removing  slops,  rain-wat^tr,  and  8oil-wat<er. 

5.  The  liniitH  of  application  of  the  earth  system  in  the  fnture  cannot  bo  stated,  b 
existing  towns,  favorably  arranged  for  access  to  tho  closets,  tho  system  mighl  at  obob 
he  applieil  to  populatitms  of  10,000  |M)rs(ms. 

6.  As  compared  with  the  wat«r-closet,  the  earth-closet  has  these  advantages:  ftlv 
chea|>er  iu  original  cost;  it  requires  less  repair;  it  is  not  iignred  by  frusi;  it  if  B0l 
damaged  by  inipniper  substances  being  thrown  into  it;  and  it  very  greatly  redaeeiUil 
quantity  of  wat>er  retpiired  by  each  household. 

7.  As  regards  the  anplication  of  excreiuent  to  the  land,  the  advantages  of  the  earA 
syHteni  are  these:  The  whole  agricultural  value  of  the  cxoremont  is  retained  J  thi 
rcsulring  manure  is  in  a  static  in  which  it  can  lie  kept,  carried  about,  aud  applied  to 
the  crops  with  facility;  there  is  no  need  for  restricting  its  use  to  auy  particolar  aM 
nor  for  using  it  at  times  when  agricultnrally  it  is  worthless;  and  it  con  be  api^ 
with  advantage  to  a  great  variety,  if  not  all,  crops  and  soils. 

Dr.  Buchanan  thus  states  the  principles  and  practice  of  the  syatem: 

As  regards  the  principle  of  the  earth-closet,  the  evidence  as  to  the  powen  of  diy  eaft 
is  uuetiui  vocal.    If  about  a  pound  aud  a  half  of  suitable  earth,  carefaUy  driad,  belluMni 
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over  a  dejcctioD,  all  smoU  from  it  is  forthwith  removed,  and  if  the  same  qujintity  be 
mixed  with  half  a  pint  of  urine,  the  latter  is  abnorbed.  The  mixture  of  earth  with 
stool  and  urine  is  not  only  inoffensive,  when  fresh,  but  remains  so  after  keeping  for 
two  or  three  months,  or  longer. 

The  process  which  goes  on  in  the  mixtnre  is  obvionsly  one  of  disintegration  and  of 
some  CO  in  hi  nation  between  the  earth  and  the  organic  matter,  as  is  evidenced  by  the 
disappearance  of  stools,  and  even  of  paper,  among  the  other  constituents  of  the  com- 
post. But  the  absence  of  fetor  from  the  mixtnre  of  earth  with  stool  or  urine,  even 
with  prolonged  keeping,  shows  that  deannposition  in  the  ordinary  sense  does  not  take 
place. 

The  Rev.  H.  Moule,  to  whose  observations  the  practical  nse  of  these  facts  is  doe, 
regards  the  process  which  takes  place  in  the  mixture  as  consisting  in  a  change  of  the 
organic  substances  of  excrement  into  the  state  in  whieh  organic  matter  naturally  ex- 
ists in  fertile  soil,  in  such  a  way  that  the  animal  refuse  becomes  proximately  availa- 
ble for  the  support  of  the  plant,  without  cmdergoing  oltimate  reduction  into  simple 
salts  and  gases. 

1  have  next  t-o  mention  a  circumstance,  of  the  truth  of  which  I  have  complete  evi- 
dence, botb  from  the  statements  of  those  who  have  used  the  system,  and  also  from  my 
own  obsi'rvation,  but  which  was  at  6rst  unexpected  and  surprising  to  me.  It  is,  that 
the  mixture  of  excrement  with  earth,  after  beinc  kept  awhile  and  then  dridd,  has 
a^ain  the  power  which  the  original  earth  possessed  of  absorbing  and  making  inoffen- 
sive any  stools  and  urine  to  which  it  is  applied.  This  power  is  so  marked  that  it  has 
been  repeatedly  allegefl  to  me  that  the  earth  (especially  if  clay)  acts  better  a  second 
time  than  the  first,  and  I  can  answer  fh>m  my  own  observation,  that  earth  used  three  and 
four  tiiues  over,  with  drving  it  to  the  proper  stages,  will  render  excrement  quite  in- 
offensive. The  limits  of  this  power  do  not  appear  to  have  been  reached,  but  for  experi- 
ment's sake  the  earth  has  been  employed  a  dozen  and  more  times,  when  it  must  have 
come  to  have  more  than  half  its  biuk  of  excrement,  with  the  same  result  on  the  dcgeo- 
tious  as  at  first,  but  with  the  other  result  of  getting  a  manure  too  strong  for  use  by 
ordinary  method. 

This  opinion  has  been  abundantly  verified  in  tbe  writer's  own  experi- 
ence, the  same  earth  having  been  used  seven  times,  witliont  any  appar- 
ent lessening  of  its  deodorizing  power;  just  as  we  find  the  strongest 
deodorizing  i)ower  to  be  passessed  by  tbe  soil  of  a  garden  which  has 
been  annually  manured  for  many  years.  The  offensive  manure,  on  be- 
coming decomposed,  yields  carbonaceous  matter,  which  is  one  of  the 
best  of  all  absorbents. 

Dr.  Buchanan  states  the  following  concerning  the  earth-closet  in 
public  and  other  institutions: 

At  Lancaster  the  national  schools  of  St.  John  and  St.  Thomas  are  whoUy  tap- 
plied  with  closets  on  the  earth  system,  and  those  of  the  boys'  national  school  attached 
to  the  parish  church  are  also  thus  supplied.  Earth  is  supplied  to  these  closets  by  the 
agents  of  Mr.  Gamett',  the  gentleman  whose  operations  will  be  further  described  in 
coiiHidering  the  working  of  the  system  in  the  town  of  Lancaster.  The  earth  is  delivered 
to  the  closet-hoppers  once  a  day  only,  by  back  apertures  to  which  Mr.  Qamett's  men 
have  access,  and  each  dejection  is  co versa  as  soon  as  passed.  At  St.  John's  school  the 
arrant^emcnts  answered  oerfectly  weU  in  every  respect.  Six  closets,  each  of  good  con- 
Htroction,  are  here  placed  in  a  row,  a  waU  separating  three  which  are  osea  by  boys 
from  the  other  three  which  are  nsed  by  girls.  The  seats  aie  all  clean,  and  from  no 
cloHet  is  there  any  smell  or  other  offense. 

The  DorsetCuunty  school  at  Dorchester  has  eighty-three  boys,  and  here  earth-closets 
began  to  be  substituted  for  water-closets  at  the  end  of  IdSS,  the  reasons  for  tbe  change 
being  similar  to  those  at  the  Lancaster  schooL  Here  the  whole  of  the  day  urine,  (the 
night  urine  going  with  slop-water,)  as  well  as  the  stools,  is  dealt  with  under  the  earth 
system.  Four  self-acting  closets  are  arranged,  two  over  each  end  of  a  water-tight 
vault,  with  the  intermediate  space  formed  into  nrinals.  The  vanlt  is  twelve  feet  long, 
six  feet  wide,  and  seven  feet  deep.  Earth,  artificially  dried,  is  stored  (a  week's  snpp^ 
at  u  time)  in  the  shed  behind  the  closets,  and  from  this  store  the  hoppers  of  the  closets 
are  filled  as  often  as  required,  and  the  urinals  are  supplied  foor  times  a  day.  About  a 
ton  a  week  U  fumisheo,  being  at  the  rate  of  four  pounds  a  boy  daily,  an  amount  ren- 
dered necessary  by  the  plan  of  dealing  with  about  two-thirds  of  the  urine  as  well  as 
with  the  stools. 

Wimbledon  Common^  in  England,  is  the  annual  camping-ground  of 
tbe  British  volunteer  forces,  where  large  numbers  of  men  pass  a  fort- 
night every  summer,  under  canvas,  circumstanced  in  all  respects  as 
they  would  be  in  a  field  campaign.    Prior  to  the  introduction  of  the 
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earth-closet  into  tbeir  encampmeut,  no  device  liad  been  fonnd  by  which 
their  latrines  could  be  made  even  tolerably  safe.  They  were  not  only  a 
nuisance  to  the  camp,  but  an  offense  to  the  neighborhood.  The  maoner 
in  which  the  earth  system  answered  its  purpose,  even  during  the  hottest 
weather  that  has  been  known  in  England  during  the  century,  will  be 
understood  from  the  following  extracts  from  Dr.  Buchanan's  reiwrt: 

The  camp  latrines  consist  of  ten  blocks,  two  of  which  are  for  parti cnlar  nse.  Pass* 
iug  over  the  latter  as  not  pnttinc  the  system  to  the  greatest  test,  it  wiU  be  cooajrb  to 
give  an  account  of  tho  public  latrines.  These  contain  in  all  one  hundred  and  four- 
teen closets  and  forty-six  urinals.  Tho  largest  block  consists  of  fifty-sis  closets  and 
sixteen  urinals,  tho  smallest  of  eight  closets  and  two  urinalSi  being  placed  iu  rows, 
back  to  back,  with  a  passage  (having  a  locked  door)  between  the  rows,  and  a  shed 
for  storing  dr>'  earth  at  both  ends  of  tho  passage  of  the  main  block,  and  oae  cud  in 
the  others ;  the  whole  is  covered  over  and  fonccd  in,  in  such  a  way  as  to  allow  veiy 
ample  play  of  air  through  the  structure.  Every  part  of  the  block  and  of  thestmc- 
tures  of  the  closets  and  urinals  is  made  of  new  pine  boards,  not  painted  or  othmvise 
covered,  fitted  together  in  frames,  so  that  tho  wood  may  be  easily  removed  and  nsed 
up  for  other  purposes. 

Underneath  each  row  of  closets  and  urinals  is  a  pit,  into  which  all  stools  and 
urine  fall,  and  iu  which  they  arc  covered  up  with  dry  earth.  These' pita  on  either  Bido 
of  the  central  passage  are  somo  four  and  a  lialf  feet  deep  by  five  feet  wide,  are  doe 
simply  into  the  ground,  and  arc  calculated  to  snflici;,  wituout  needing  to  be  emntiea, 
for  the  requirements  of  the  fortnight  durin^;  which  tho  Wimbledon  meetio j(  liiBts. 
Each  closet  is  iixed  with  the  company's  sell-acting  apparatus,  which,  worked  by  the 
weight  of  tho  person  on  the  seat,  at  onco  covers  up  with  about  one  and  a  half 
pounds  of  dry  earth  all  matters  discharged  when  the  closet  is  used.  Each  orinal  ia  a 
recess,  having  a  rail  of  galvanized  iron  in  front,  and  a  floor  of  the  same  materiaL 
The  urinals  aro  not  furnished  with  self-acting  apparatus.  From  tho  central  panafp 
tho  hoppers  or  service-box.es  at  tho  back  of  the  closets  are  filled  every  momiog  with  a 
supply  of  dry  earth,  and  are  refilled  as  joften  as  required,  and  from  hence  alao  the 
ground  below  tho  urinals  is  strewed  by  hand  labor  with  dry  earth  as  often  as  is  Wanted, 
to  keep  tho  topmost  layer  of  earth  in  the  pit  from  looking  damp.  To  each  orinal  about 
180  pounds  of  earth  are  supplied  each  day. 

On  tho  whole,  120  tons  of  earth  were  dried  and  stored  before  tho  commeDcement 
of  the  meeting,  and  in  case  of  need  a  few  more  tons  were  prepared  as  a  reserve.  At 
the  end  of  the  meeting  it  was  found  that  140  tons  had  been  nsed.  The  earth  which 
has  this  year  been  chosen  by  Messrs.  Girdlestouo  for  the  purposes  of  the  latrines,  oat 
ot  various  kinds  that  aro  to  bo  had  within  the  camp,  is  a  clay,  which,  bcine  &a^  op  in 
dry  .weather,  readily  crumbles,  but  is  not  fit  for  its  special  use  without  furtner  dryuig. 
As  the  drying  could  not,  for  reasons  of  time,  bo  done  by  the  mere  action  of  air,  tw 
earth  has  been  pre]>ared  by  being  spread  out  iu  a  shed  over  some  iron  plates  betow 
which  a  fire  is  lighted.  The  earth,  thus  treated,  falls  into  a  coarse  powder,  which  enits 
the  mechanism  of  tho  self-acting  closets  extremely  well. 

The  number  of  persons  maknig  nse  of  tho  public  latrines  cannot  be  accnrately  ae* 
ccrtained.  Tho  average  number  of  persons  living  in  camp  and  using  these  plaeci 
(oflicers,  volunteei*s,  soldiers,  administration,  and  sen'ants)  amounts  to  about  2,^5^ 
while  the  total  number  of  visitors  was  80,000  for  tho  fifteen  days,  being,  with  volnn- 
teers,  &c.,  uu  average  daily  attendance  of  about  7,758.  It  may  be  estimated  that  (he 
public  closets  are  used  each  day  (say  onco)  by  an  average  of  3,000  persons,  and  that 
the  public  urinals,  used  by  almost  every  male  (resident  or  visitor)  in  the  camTS  en 
used  upward  of  10,000  times  in  the  course  of  tho  average  day.  Taking  five  oaDoeaas 
tho  average  quantity  of  each  micturition,  there  come«  to  1^  a  total  of  nearly  1,000  ponnde 
of  solid  and  over  3,000  pints  of  fluid  excrement  dealt  with  in  tho  public  latrines  of  the 
camp  in  tho  average  day. 

Careful  examination  was  made  of  tho  working  of  these  arrangements,  first  on  the 
sixth,  and  secondly  on  the  eleventh  d<iy  of  tho  meeting.  Tho  results  of  the  two  vieiti 
wen;  identical.  Upon  entering  a  latriue-sheil,  and  gettmg  into  the  recesses  of  it,  when 
there  was  least  room  for  currents  of  air,  two  or  three  varieties  of  odor  might  be  foond. 
Tho  only  one  that  was  invariable  was  tho  smell  of  new  wood.  In  other  cases  only* 
faint  smell  of  fresh  feces  w:is  observed,  and  it  was  then  commonly  found  that  some  of 
the  closets  were  iu  actual  use.  In  a  few  instances  a  trace  of  urinous  smell  was  notieed, 
apparently  where  tho  injunction  not  to  urinate  on  tho  woodwork  had  been  usually  die- 
regarded.  In  taking  up  haudfuls  of  earth  saturated  with  urine,  and  on  smelling 
closely  to  it,  a  peculiar  honey-like  odor  could  be  detected.  There  was  absolatelj  no 
smell  of  decomposing  feces  or  urine.  Nothing  could  possibly  be  more  satisbctoiT 
than  ttieso  results.  During  the  meeting  it  had  been  necessary  to  empty  two  of  tte 
earth  pits,  and  those  engaged  in  this  work  agreed  in  stating  that  no  onense  had  beea 
pL'odnct'd  in  the  process.    Apparen  tly  tho  arrangements  mighty  with  thegoodBoperTiaiiv 
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it  was  ^iveu  to  tbcm,  have  continued  in  equally  satisfActoi^'  operation  for  an 
lefmitc  time;  though  probably,  if  they  had  been  designed  for  permanent  use,  8ome 
n-porous  material  would  have  been  chosen  for  the  urinals,  so  that  any  wetness 
aid  bo  cfhcieutly  rectified  by  dried  earth  dredged  over  the  wetted  surface.  As 
;ards  any  eOect  which  the  earth  system  at  Wimbledon  may  have  had  upon  health,  I 
vcno  liesitatiou  in  stating  my  belief  in  its  wholly  beneficial  influence, 
[n  forming  an  opinion  on  this  point  I  have  followed,  as  being  the  most  trustworthy 
idc,  the  judgment  of  Surgeon  Major  Wyatt.  This  gentleman,  the  principal  medical 
leer  of  the  camp  since  18u5,  has  had  large  experience,  under  varied  conditions,  of  the 
*cumstanccs  affecting  the  health  of  camps,  and  knows  well  how  to  estimate  the 
Juc  of  the  latrine  arrangements  used  therein.  He  writes,  in  reference  to  the  use  of 
rth-closets  at  Wimbledon  in  1868 :  **  With  the  exception  of  two  days,  nothing  could 
,vo  been  moro  satisfactory  than  the  working  of  the  earth-closets,  although,  on 
count  of  the  unprecedented  amount  of  diarrhea,  they  were  in  unusual  demand." 

Dr.  Buchanan  also  reports  concerning  the  earth  system  in  a  village: 

At  Hnl ton,  near  Wondover,  in  Buckinghamshire,  the  closet  arrangements  are  alto- 
thcr  on  the  earth  system,  as  defined  at  the  beginning  of  this  report.  The  plan  has 
en  at  work  three  and  a  half  years.  The  smallness  of  the  place  gives  a  particular 
terest  to  the  experiment  here,  as  showing  how  the  system  meets  the  needs  of  vil- 
ojes,  which  have  been  almost  always  passed  over  by  the  engineering  sanitarian,  but 
Idom,  for  long  together,  by  epidemics  of  enteric  fever.  The  earth  system  is  at  work 
all  of  the  thirty-three  houses  at  Haltou,  and  in  twenty-two  of  the  houses  of  Aston  t 

hi^oUf  a  neighboring  village — in  both  places  under  the  auspices  of  Mr.  James,  of  i 

aJton.  It  must  bo  confessed,  indeed,  that  the  experiment  has  here  been  made  under 
:ceptionably  favorable  circumstances,  for  Baron  Rothschild,  the  owner  of  the  land, 
r.  James,  his  agent,  and  the  residents  themselves,  all  perform  perfectly  their  parts, 
make  the  system  a  success;  and,  further,  the  villages  are  well  supplied  with  water 
id  sewerage,  and  each  cottage  has  a  piece  of  ground  attached  to  it,  handy  for  receiv- 
g  any  liciuid  refuse  which  has  a  value  as  manure.  i 

The  closets  are  all  furnished  with  apparatus  for  the  supply  of  earth  to  each  dejec-  I 

on,  the  apparatus  being  generally  contrived  to  act  by  the  weight  of  the  sitter.  The 
Dset  structure  is  in  all  but  two  instances  detached  from  the  house,  and  has  an  open- 
g  at  the  hack  for  the  supply  of  earth  and  for  the  removal  of  manure  from  the  pit. 
any  of  the  closet  structures  were  newly  built  at  the  time  the  earth-closet  was 
trod need. 

The  earth  is  a  loamy  garden  mold,  which  is  dug  in  the  summer  and  stored  in  an 
xn  shed.  However  dry-looking,  it  is  all  artificially  dried  before  being  used.  The 
orai^c-shcds  and  kiln  are  of  very  simple  construction,  and  are  used  not  only  for  fresh 
rth,  but  for  the  storage  and  drying  of  the  material  taken  from  the  closets.  Such 
.itorial,  after  being  dried,  is  in  part  again  used  in  the  closets,  and  the  process  is,  to 
ni(^  cxtiiit,  rejK'ated  a  third  time.  Earth  that  has  been  through  the  closets  once  and 
rice  is  found  to  be  completely  inodorous.  In  answer  to  in(juirie>4  whether  people 
lio  Vivt"  close  by  the  drying-shed  are  not  ofiended  by  the  drying  of  the  manure,  it  is 
ated  that  thtt  process  does  make  some  little  smell,  but  that  it  is  scarcely  perceptible 
'vond  the  shed,  and  offends  no  one. 

Tlio  earth,  when  dried  and  screened,  is  taken  to  tho  closets  by  wheelbarrow,  and  a 
icketfnl  is  supplied  to  the  hopper  of  each  closet,  twice  or  three  times  a  week ;  about 
hundred-weight  a  week  being  the  average  quantity  furnished  to  each.  Some  closets, 
ioli  as  those  at  tho  village  school,  require  to  be  supplied  with  earth  oftencr  than  this. 
!)(>  earth-pits  are  emptied  every  six  months,  in  a  tew  cases  oftener. 
(^n  an  unannounced  visit  to  Haltou,  I  saw  the  ovei^-day  workinc  of  these  arrange- 
ents ;  visiting  every  closet  in  the  village,  I  found  only  one  which  I  suspected  to  have 
ly  trace  of  smell.  The  mechanism  of  every  closet  was  in  good  order,  and  all  of  them 
tTo  clean.  Two  closets  were  found  under  the  same  roof  with  the  house,  and  the 
cupiors  not  liking  them  so  placed,  had  only  used  them  occasionally  when  there  was 
L'kness  in  tho  house.  For  ordinary  use  they  had  a  garden  privy,  with  cesspool,  the 
ily  one  left  in  the  village;  it  was  a  typical  old-fashioned  privy,  and  gave  the  only 
M'idcd  stink  met  with  throughout  Haltou.  The  drying  and  supply  arrangement 
ero  found  to  work  perfectly,  regularly,  and  easily,  one  man"s  time  being  amply  sufficient 
r  tho  whole  working  of  the  system  in  Haltou.  Aston  Clinton,  beiuj^  some  two  miles 
stant,  the  use  of  a  horse  and  cart,  with  tho  services  of  a  boy,  is  occasionally  required. 
bout  I'M  tons  (of  which  about  a  third  has  not  before  been  used)  is  the  amount  of 
irth  passed  yearly  through  the  fifty-five  closets  of  the  two  villages.  No  repairs  have 
^en  required  to  the  closets,  beyond  a  nail  here  and  there  where  the  original  carpenter- 
g  was  defective.  No  offensive  smells  have  been  observed  on  emptying  the  earth-pits. 
mer  and  diarrhea  have  been  wholly  absent  from  the  village  since  the  new  sv^em 

IS  been  in  action ;  but  so  they  had  been  absent  before  the  system  had  been  introdoced. 

*«••••• 

As  regards  the  value  of  the  cloeet  product,  Blr.  James  quotes  to  me  the  opinion  of  two 
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farinors  holding  land  near  Halton,  an  opinion  at  which  they  had  arrived  hy  achul 
trial  independently  of  each  other,  that  earth  which  had  passed  once  thiongh  the  Ilalton 
closets  had  a  minimum  agricultural  value  of  £li  ($15)  a  ton. 

To  snin  up  the  evidence  on  the  subject,  it  is  entirely  reasonable  to  say, 
that  for  all  of  the  puriioses  for  which  it  is  intended  the  eartb-closet  is  a 
perfect  machine.  Its  cheapness,  its  simplicity,  and  its  adaptation  for 
all  conceivable  circumatancesj  whether  in  town  or  country,  make  its 
general  adoption  morally  certiun.  It  will  never  displace  the  water-closet 
in  cities  which  have  an  abundant  public  supply  of  water,  until  mauure 
attains  a  value  that  will  compensate  householders  for  the  slightly 
increased  labor  it  necessitates ;  or  until  the  danger  to  health  of  the  ordi- 
nary water-closet  is  more  genertdly  understood  than  at  preseut. 

DESCRIPTION  OF  THE  APPAEATtJS. 

The  simi)lost  form  in  which  the  earth  system  can  be  applied  btt 
have  at  hand  a  box  of  sifted  dry  earth,  with  a  small  scoop  or  tin  eu 
with  which  to  distribute  it  over  the  feces,  or  to  keep  the  suppljr  in  smiB 
paper  bags,  each  holding  enough  for  a  single  operation,  say  a  httle  mm 
than  a  pint.  This  will  afford  a  satisfactory  means  for  testing  withont 
cost  the  ofilcicucy  of  the  application ;  but  it  will  lead  all  who  care  for  eon- 
venience  and  nicety  to  the  subsequent  adoption  of  the  Hev.  Mr.  Mookta 
mechanical  system,  or  its  equivalent. 

The  apparatus  which,  in  its  most  compact  form,  is  shown  in  the  Com* 
mode,  Fig.  1,  contains  in  the  back  to  the  seat  a  vibrating  hopper  of 
galvanized  iron,  holding  enough  earth  for  from  fifteen  to  twenty  o|ieni- 
tions.  In  the  box  under  the  seat,  to  which  a  door  o^iens  at  the  fruol^ 
there  is  a  galvanized  iron  hod,  shaped  very  much  like  a  coal-bod. 
Under  the  hopper  there  is  a  device  which  at  each  use  throws  forward 
into  the  hod  the  requisite'quantity  of  earth,  and  is  worked  either  bj  the 
pulhngof  a  handle  at  the  side  of  the  seat,  ("pull  up"  varietj,)  or  (in 
the  "self-acting"  variety)  by  the  dropping  of  the  weighted  levers,  when 
the  [lerson  is  raised  from  the  lunged  scat*  A  view  of  the  skeleton  ma* 
cliinery  is  shown  in  Fig.  2. 

In  privies  and  fixed  closets  precisely  the  same  mechanical  partj  in- 
cluding the  hoi)per,  is  used ;  but  a  larger  reservoir,  holding  any  desired 
quantity  of  earth,  is  built  above  the  hop))er,  and  a  larger  receptacle, 
sometimes  even  a  vault  in  the  ground,  takes  the  place  of  the  hwl  that 
is  used  in  the  commode.  Sometimes  there  is  used  for  this  piui)Ose  a 
galvanized  iron  box  on  wheels,  which  may  be  drawn  out  to  be  emptied. 
The  ca|)acity  ol'  this  box  is  from  one  to  two  bushels,  enough  for  from 
«iie  hundred  to  two  hundred  uses  of  the  closet. 

When  a  closet  can  be  so  arranged  as  to  have  its  deposits  dropped  into 
i  vault  in  the  celhir,  a  stationaiy  pail,  with  a  hinged  bottom,  takes  the 
ilace  of  the  hod.  This  can  be  emptied  from  time  to  time,  by  lilting  a 
iJip'lle  connected  by  a  rod  with  a  movable  bottom.  If  the  closet  is  on 
-'    ijiper  door  of  the  house,  the  bottom  of  the  pail  opens  into  a  gal- 

•jized  iron  pipe,  conveying  its  contents  to  the  vault  in  the  cellar.  A 
•  Me  full  and  coi>iously  illustrated  account  of  all  these  dniins  than  it 

•aid  be  possible  to  give  here  may  be  found  in  a  pamphlet  on  the  sub- 

•^  prepared  in  1870.*    A  cheaper  form  of  commode  (Newton's  otto- 

•  ij)  than  the  one  described  above  is  shown  in  Figs.  3  and  4.    This 

•imode  is  espmally  adapted  for  use  in  bed-rooms,  in  the  sick  chamber, 

■ -u  generally  where  only  occasional  accommodations  are  required.   It 

exceedingly  compact,  and  has  the  advantage  of  not  showing,  by  its 

'Kar«b  ^lo'^^'ts  and  ^Sarth-Sewago.    Published  by  the  Tribune  Association,  K«* 
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form,  tlio  purpose  for  which  it  is  intended.  The  prepared  earth — say 
euougli  for  ten  u«ea — is  contained  in  the  cover,  which  is  so  arranged  as 
to  sepanite  the  rtM|iii«ite  change  of  the  disinfectant  whenever  it  is  raised 
np,  and  to  shoot  this  n|K)n  the  deposit  in  the  hod  below  as  it  is  closed. 
The  device  is  a  very  ingenious  one,  and  this  commode  has  given  great 
satisfaction  wherever  it  has  been  nsed.  Containing  no  movable  ma- 
chinery wliatever,  it  is  not  at  all  liable  to  get  out  of  order.  The  mau- 
ageuientot'the  eaith  is  effected  entirely  by  the  shape  of  the  reservoir  in 
the  cover,  and  by  the  i>osition  of  the  pipe  through  which  it  is  dis- 
chargeil — all  the  distributing  parts  of  the  apparatus  being  fixed  and 
immovable. 

THE  EARTH  TO  BE  USED. 

Mr.  !Moule  very  tersely  says :  "  The  earth-closet  will  no  more  work 
without  drv  earth  than  a  water-closet  will  work  without  water."  That 
is  to  say,  the  apparatus  is  intended  to  cover  an  oflFeusive  material  with 
one  that  will  render  it  inoffensive.  The  water  in  a  water-closet  is  in- 
tended to  wash  the  offensive  matters  away,  and  the  earth  in  the  earth- 
closet  is  intended  to  cover  them  up,  and  to  absorb  their  odors.  In  either 
case  the  corrective  agent  must  be  present,  or  its  effect  will  not  be  pro- 
duced.   The  following  directions  should  be  observed: 

1.  The  earth  for  use  in  closets  must  be  dry ;  not  necessarily  dried  by 
artificial  heat,  but  made  as  dry  as  it  can  be,  by  exposure  to  the  air  and 
by  the  exclusion  of  rain. 

2.  It  must  contain  enough  alumina  (clay)  or  organie  matter,  or  oxide 
of  iron,  to  give  it  sufficient  absorbing  power. 

3.  it  must  be  sifted  of  its  stones  and  coarser  particles. 

4.  If  the  earth  is  to  be  again  used,  its  organic  matter  must  be  destroyed 
by  fermentation,  and  its  moisture  evai>orated. 

In  stating  that  the  earth  must  be  drj',  absolute  dryness  is  not  in- 
tended. The  earth  of  the  closet  will  alwa\*s  contain  what  moisture  may 
be  absorbed  from  the  atmosphere.  This,  and  even  a  little  more  than 
this,  I  have  found  to  be  not  at  all  objectionable.  What  is  retpiireil  is, 
according  to  Professor  Joy,  that  so  much  of  the  moisture  of  the  feiies 
shall  be  immediately  withdrawn  from  them,  that  there  shall  be  too  little 
left  to  cause  an  offensive  putrefaction. 

The  l)est  manner  for  drying  the  earth  depends  very  much  upon  the 
quantity  required,  and  the  means  at  command.  Two  or  three  cart-loads, 
which  will  be  sufficient  for  a  year's  use  of  an  ordinary  family,  may  be 
taken  from  a  plowed  field,  or  a  roadside  gutter,  during  the  dry  weather 
of  summer.  Dumped  in  an  outof-the- way  comer  under  a  woodshed, 
or  in  any  other  dry  place,  being  underlaid .  with  boards  to  prevent  it 
from  absorbing  the  moistUi*e  of  the  earth,  it  will  soon  become  suffi- 
ciently dry  for  use,  and  will  remain  so  throughout  the  dam[>e8t  and  fog- 
giest weather  of  the  winter  or  spring.  It  might  beequally  well  kept  in  a 
dry  and  well-ventilated  cellar.  It  may  be  sifted,  little  by  little,  as  wanted ; 
and  it  will  answer  tolerably  well  if  it  i»  merely  put  thi*ough  the  or- 
dinary coal-sifter,  though  something  finer  would  be  preferable.  The 
sieve  used  by  the  writer  has  six  meshes  to  the  inch ;  i>erhaps  four  would 
do  as  well.  When  the  earth  is  sifted,  it  may  be  stowed  away  in  boxes 
or  barrels,  in  some  easily  accessible  i>lace,  and  there  remain  until  wanted 
for  use.    This  is  sufficient  for  the  requirements  of  a  private  house. 

There  is  undoubtedly  a  great  deal  of  difference  in  the  effectiveness  of 
earths  of  various  com|>ositiou,  though  it  is  probable,  in  view  of  a  wide 
range  of  exjeriment  and  observation,  that  the  kinds  of  earth  which  are 
not  suited  lor  use  in  the  closet  are  much  fewer  than  would  be  generally 
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supposed.  Pure  sand  aud  gravel  are  wortliless ;  but  any  earth  that 
contains  enough  chiy  or  organic  matter  for  the  productioii  of  ordinaiy 
crops,  will  answer  the  purpose.  A  nearly  pure  clay,  however,  is  oljjeD- 
tionable  from  its  tendency  to  absorb  moistiu*e  firom  the  air.  If  to  be 
used  only  once,  an  equal  weight  of  muck  or  peat  may  be,  from  its  greater 
bulk,  more  valuable  than  clay,  though  the  clay  can  be  used  many  mon 
times.  Probably  a  clay  loam,  highly  charged  with  oxides  of  iron,  (noti' 
bly  reddish  clay  loams,)  would  be  the  best.  # 

In  the  country,  where  the  manure  is  to  bo  applied  directly  to  the 
garden,  it  will  be  better  to  use  the  earth  but  once,  as  there  is  an  advan- 
tage in  having  it  as  bulky  as  possible,  for  more  even  distribution;  bnt 
even  in  this  case  it  should  not  be  applied  in  its  fresh  state.      It  should 
be  first  thrown  into  a  bin  or  into  barrels,  in  which  it  will  retim  its 
moisture  long  enough  for  perfect  fermentation.    In  this  way  its  vapor 
will  bo  destroyed,  and  its  fecal  matter  will  be  difiused  thronghont  the 
mass  and  absorbed  by  the  earth :  while  the  earth  itself  will  have  its  own 
fertilizing  constituents  developed  by  the  decomposition  going  on  within 
it.    When  ready  for  use,  the  eaith  will  be  nearly  indistinguishable  from 
that  freshly  taken  from  the  field ;  but  its  manurial  i)ower  will  be  ray 
much  increased.    If  the  manure  is  to  be  sold  in  the  market,  or  is  to  be 
transported  to  any  distance,  it  should  be  repeatedly  used,  in  order 
that  its  value,  in  proportion  to  its  bulk,  may  be  as  much  as  possible  in- 
creased.   The  deposits  taken  from  the  closets  should  be  carried  to 
the  earth-depot,  thrown  into  compact  heaps,  moistened  a.little,  if  neoes- 
sary,  and  left  to  ferment.    Aft^r  a  sufilcient  time,  these  heaps  may  be 
shoveled  over,  and  left  to  undergo  a  second  fermentation.    They  may 
then  be  spread  out  to  dry,  or,  better,  removed  to  a  drying-room,  where 
there  is  a  free  circulation  of  air.    Alter  becoming  dry,  the  earth  may 
be  passed  through  a  screen,  and  the  finer  parts  stored  away  for  farther 
use;  the  small  amount  of  coarser  matter  may  be  again  moistened  and 
fermented..   Of  this  latter  the  quantity  will  be  very  small,  and  it  will 
consist  of  dried-up  solid  feces,  which  it  may  be  found  best  to  pulverize 
and  use  directly  as  manure ;  or  it  may  be  mixed  with  deiK>sit8  freshly 
brought  in  from  the  closets.    It  will  help  the  fermentation  of  these, and 
will  be  entirely  absorbed.    From  much  recent  experience  of  tie  writer, 
in  the  substitution  of  anthracite  ashes  for  earth,  in  whole  or  in  part^ 
the  belief  is  confirmed  that  they  are  as  good  as  any  material  that  can 
be  used.    When  passing  through  the  closet,  for  the  first  time,  th^  are 
inconveniently  dusty — a  difficulty  that  might  be  easily  overcome  by 
allowing  them  to  become  wet  with  rain,  or  by  sprinkling  them  with  a 
watering-pot,  and  leaving  them  in  a  heap,  under  cover,  to  drj'.    After 
having  been  once  used,  they  are  sufficiently'  free  from  dust.    Soft  coal- 
ashes  should  always  be  wetted,  and  then  dried  before  being  uscmI,  and 
they  would  probably  be  improved  by  being  mixed  (half  and  half)  with 
earth.    The  ashes,  which  are  now  a  nuisance,  would  by  being  used  in 
this  way  be  converted  into  a  good  manure;  and  after  removal  from  the 
closet  for  the  fourth  or  fifth  time,  having  been  left  in  a  heai)  for  the  de- 
composition of  their  solid  feces,  they  may  be  handled  without  the  leart 
ott'ense.    In  fact,  no  one  would  at  all  suspect,  either  fix^m  their  appea^ 
ance  or  from  their  odor,  that  they  contained  the  least  imparity. 

Mr.  J.  B.  Smith,  a  market-gardener  at  East  Hartford,  Connecticat) 
makes  the  supplying  of  earth  to  closets  and  the  removal  of  the  accu- 
mulations a  very  considerable  source  of  manure.  lie  has  a  day  soO, 
and  the  only  preparation  he  gives  it  is  to  store  it  in  bulk  in  a  large  bin 
in  his  wood-shed.  By  keeping  a  few  months'  supply  ahead,  he  finds  it 
will  always  become  sufliciently  dry  without  any  artificial  neat.    In  a 
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imilar  way,  at  Newport,  Ehode  Island,  a  considerable  amount  of  valu- 
able manure  is  obtained,  by  supplying  earth  to  qlosets,  and  no  other 
neans  of  preparation  are  found  to  be  necessary.  It  is  needless  to  say 
ihat  the  cost  of  attendance  is  amply  repaid  by  the  value  of  the  manure 
>btained ;  and  farmers  and  gardeners  would  always  find  it  to  their  ad- 
vantage to  encourage  the  introduction  iDf  the  earth  system  in  their 
leighborhoods,  for  Uie  sake  of  the  manure  that  the  supply  of  earth  to 
dasets  would  give  them. 

THE  SUPPLY  OF  EARTH  FOB  PRIVATE  ESTABLISHMENTS. 

* 

The  details  of  the  work  of  supplying  a  number  of  closets  can  readily 
>e  arranged  by  any  one  undertaking  it.  It  is  for  the  preparation  of 
^rth,  or  its  substitute,  by  individual  households  that  information  is 
nost  needed,  and  it  seems  desirable  to  give  directions  with  considerable 
ninuteness.  The  earth  used  in  the  closet  must  be  dry,  as  dry  as  it  is 
K)ssible  to  keep  it  by  protection  jfrom  rain^  dew,  and  mist.  However 
Iry  it  may  be  made  by  artificial  means,  it  will  absorb  the  hygrometric 
noisture  of  the  atmosphere,  which  could  be  excluded  only  by  hermetical 
jealing.  This  amount  of  moisture,  which  is  not  perceptible  to  the  sight 
)r  touch,  in  no  way  interferes  with  its  efficiency.  But  it  must  be  air-dry, 
)r  it  will  not  fully  accomplish  its  purpose. 

The  best  and  cheapest  drying  apparatus  is  the  sun  and  wind  of  a  sum- 
ner-day.  During  a  drought  the  parched  surface  of  naked  land  is  in 
precisely  the  condition  needed  for  use,  and  a  year's  supply  may  then  be 
iakeu  into  a  close  out-building  or  a  dry  cellar,  and  stored  until  wanted. 
Chose  who  have  not  made  or  cannot  make  this  provision  may  store 
lamp  earth  in  a  well-ventilated  dry  place,  from  which  mists  can  be 
ixcluded,  and  in  a  shorter  or  longer  time,  according  to  the  climate,  it 
vill  become  drj,  just  as  bread  so  kept  would  do.  The  writer  once  had 
i  commode  in  constant  use  for  nine  months,  and  nearly  all  of  his  Win- 
er's supply  of  earth  was  dried  and  redried  in  a  hogshead  lying  on  its 
;ide,  its  open  end  facing  the  south,  being  protected  from  rain  and  mist 
)y  a  close  screen  of  rough  boards  leaning  against  it.  The  sun  had  very 
ittlo  chance  at  it,  but  the  wind  had,  and  the  drying  was  sufficiently 
apid  for  such  a  limited  supply  as  was  needed  for  one  commode. 

In  the  country,  where  earth  is  plenty,  and  where  there  is  use  on  the 
arm  or  in  the  garden  for  the  manure,  it  will  be  best  to  compost  the 
tccumulation  of  the  closet  until  required  for  use,  and  to  supply  the 
:loset  with  fresh  earth ;  not  because  it  is  more  effective  than  that  which 
las  been  several  times  used,  but  because  it  is  better  to  have  the  manure 
IS  bulky  as  possible,  for  ease  of  even  distribution.  But  in  towns,  and 
n  all  cases  in  which  the  manure  has  to  be  transported  to  a  distance, 
naking  it  desirable  that  it  be  as  concentrated  as  possible,  the  same 
iarth  should  be  used  over  and  over  again.  It  has  been  demonstrated 
hat  the  same  earth  may  bo  used  six  or  seven  times  over,  without 
osing  its  efficiency  as  a  deodorizer. 

Earth  owes  its  deodorizing  power  to  both  its  clay  and  its  decomposed 
organic  matter,  and,  as  in  the  case  of  the  soil  of  an  old  garden  which 
uis  been  heavily  manured  for  many  years,  the  manure  itself,  when 
horoughly  decomposed,  only  adds  to  the  disinfecting  strength  of  the 
uTth  by  adding  to  its  humus.  In  fact,  instances  are  cited  in  which  the 
aum  earth  has  passed  ten  times  through  the  closet,  receiving  at  each 
ise  an  addition  to  its  manurial  value.  Of  course,  in  time  the  limit  will 
)e  passed,  and  the  preponderance  of  organic  matter  will  tell  on  the 
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efifect,  fto  that  it  is  found  iu  most  cases  that  six  or  seven  uses  are  enonj^ 
to  reduce  tlie  deodorizing  effect. 

Wiicii  the  earth  is  removed  I'rom  the  closet  or  the  commode  it  shoiiM 
be  emptied  iuto  a  barrel,  a  cask,  or  a  biu,  in  a  sheltered  but  well-renti- 
lated  place.  Here  it  will  soon  so  tar  decompose  that  all  traces  of  paper 
and  solid  feces  will  disappeaif  and  it  will  be  to  a  cousideruble  extent 
dried.  It  should  now  be  worked  over  with  a  shovel  or  a  rake  nntil  iti 
parts  are  perfectly  mixed,  and  it  may  be  dried  by  natural  or  artiftdil 
means,  as  circumstances  suggest,  and  prc))ared  for  another  use.  Uutil 
the  decomposition  of  the  foreign  matters  has  become  complete,  it  is  bet- 
ter that  the  mass  be  kept  in  a  compact  body ;  after  that,  the  more  it  can 
be  spread,  the  more  rapidly  will  it  dry,  though  it  will  iu  time  become 
dry  in  the  barrel  or  bin. 

In  the  case  of  fixed  closets  holding  a  three  months'  supply,  it  is  hardlj 
necessary  to  resort  to  any  artificial  means  of  drying,  or  even  to  ai^ 
manipulation.  The  accumulation  in  the  vault  or  box  must  be  levelea 
off  with  a  rake  from  time  to  time,  and  this  will  sufficieutly  mix  the  eaitb 
and  feces.  In  such  cases  it  would  be  the  best  arrangemeut  to  have  t«o 
bins  equal  in  size  to  the  capacity  of  the  reservoir  aud  of  the  vaoltof 
the  closet.  These  may  be  in  a  shed  connected  with  the  privy.  One  of 
the  bins  and  the  reservoir  above  the  hopper  being  filled  with  sifted  dry 
earth,  and  the  other  bin  with  freshly  collected  earth,  we  go  on  aud  oae 
out  the  supply  in  the  reservoir.  In  three  months  it  has  all  passed  into 
the  vault,  and  is  mixed  with  feces.  We  now  fill  the  reservoir  with  tiie 
•contents  of  the  first  bin,  and  put  the  contents  of  the  vault  iu  its  place. 
When  the  reservoir  is  again  empty,  the  earth  that  was  fhwhly  collected 
and  moist  six  months  before  is  dry  and  fit  to  be  sifted  iuto  the  reservoir, 
the  bin  from  which  it  is  taken  being  filled  from  the  vault  When  the 
reservoir  has  been  again  emptied,  the  first  clearing  of  the  vault  will 
have  had  six  months  to  become  dry,  and  may  be  sifted  aud  u»ed.  If 
the  same  earth  is  used  six  times  over,  the  original  supply  will  last  four 
years  aud  a  half,  at  the  end  of  which  time  it  should  be  worth  fully  $50  (ler 
ton  as  manure.  The  quantity  of  earth  that  it  is  uecesaary  to  supidy 
will  depend  on  the  frequency  with  which  the  closet  ia  used,  and  on  the 
quantity  of  earth  that  it  is  made  to  contain.  Four  barrels  are  found  to 
be  sutHcient  for  a  commode  constantly  used  by  three  |>ersous. 

With  such  a  reservoir,  and  two  bins,  each  holding  a  three  monthaf 
supply  ibr  a  family  of  ten  persons,  each  receptacle  wouhl  require  a  c^ 
pacity  equal  to  that  of  a  cube  of  three  aud  a  half  feet,  which  would 
give  an  abundant  supply  for  all  emergencies  for  a  i)eri4Ml  of  from  four  to 
five  years.  Four  times  a  year  the  earth  should  be  sifted,  aud  occaskm* 
ally  the  contents  of  the  vault  be  leveled  off. 

By  Professor  S.  W.  Johnson's  estimate  of  the  value  of  night-soil  ae 
manure,  this  amount  of  earth,  after  it  has  passed  six  times  through  the 
closet,  would  be  worth  from  $200  to  $1^50.  Other  estimates  would  giw 
it  a  much  higher  value. 

The  earth  for  the  oloset  must  be  not  only  dry,  but  sifted.  Up 
to  a  certain  point  the  finer  it  is,  the  more  effective.  That  is,  while 
it  will  answer  the  purpose  if  it  is  passed  through  a  oommou  coal-sifieri 
it  will  much  better  envelop  the  deposit,  will  disti'ibute  itself  more  widdfy 
and  will  make  moi*e  dust  in  every  part  of  the  vault  (a  desirable  thing; 
on  account  of  the  exhalations  from  the  uucoveivd  tVesh  teeces)  if  it  htf 
been  passed  through  a  sieve  having  four  meshes  to  the  iuch. 

EARTn-CLOSETS  UNDER  THE  CONTROL  OF  TOWN  AUTnOBITlS& 

Suggestions  upon  this  subject  that  are  applicable  to  the  m4ioritj  of 
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cases  are  preseqted  in  the  writer's  Earth-Closets  and  Earth-Sewage,  as 
follows:  In  i)rei)ariug  for  the  supply  of  a  large  town,  it  would  be  neces- 
sary to  procure  a  land-right  in  order  that  deep  excavations  can  be 
made.  Tlie  amount  of  earth  needed  will  be  very  large,  and  it  most,  of 
course,  be  procured  in  the  cheapest  way.  This  will  be,  in  nearly  all 
cases,  by  making  a  clean  sweep  as  deep  as  it  is  economical  to  work, 
and  making  an  acre  of  land  produce  as  much  earth  as  possible.  The 
high  price  of  laud  in  the  immediate  vicinity  of  the  town  may  make  it 
desirable  to  go  to  a  considerable  distance,  in  order  to  secure  cheap  land 
and  cheap  transportation  combined.  The  earth  being  procured,  the 
first  drying  can  be  most  economically  done  near  the  spot  from  which  it 
"Was  taken,  by  simply  storing  it  under  rain-tight  and  weU-ventilated 
^eds. 

The  sifting  of  the  earth  is  a  very  simple  matter,  when  it  is  a  ques- 
tion merely  of  the  supply  of  a  single  household.  When  large  quan- 
tities are  required,  it  would  be  more  economical  to  use  revolving 
screens,  such  as  are  used  for  cleaning  coal  at  mines,  the  construction 
being  similar  to  that  of  the  bolting-screen  of  a  cotnmon  flour-mill.  Such 
a  screen  should  be  probably  twenty  feet  long,  the  first  half  of  its  length 
being  furnished  with  quarter-inch  meshes,  the  next  half  with  half-inch 
meshes.  Stones  and  very  hard  large  lumps  would  be  discharged  at  the 
end  of  the  screen ;  the  coarser  particles  passing  through  the  half-inch 
mesh  might  bo  broken  up  in  a  stamping-mill  and  resifted.  If  the 
screening-house  were  built  in  a  side-hill,  so  that  carts  could  lead  directly 
to  the  screen,  and  the  prepared  earth  fall  to  a  story  below,  much  neces- 
sity for  shoveling  would  be  obviated. 

In  the  case  of  towns  where  the  system  is  in  anything  like  general  use, 
the  care  of  the  closets  should  devolve  almost  exclusively  upon  associa- 
tions or  individuals  engaged  in  the  business  of  earth-supply.  I  am 
convinced  that,  in  all  places  where  manure  has  even  a  moderate  value, 
it  will  be  unnecessary  to  make  a  charge  for  earth  and  attendance.  The 
preparation  of  the  earth  and  the  amount  of  transportation  constitute  a 
trifling  t;ix  when  compared  with  the  value  of  the  product.  When  the 
business  increases,  so  that  the  time  of  a  man  and  a  horse  and  cart  will 
be  constantly  emplo3'ed,  the  details  can  be  somewhat  simplified  and 
the  rounds  made  with  more  regularity :  the  only  precaution  necessary 
being  to  have  always  an  abundant  supply  of  earth  ready  in  advance,  so 
that  i)rotracted  wet  weather  will  not  require  regular  delivery  to  be  post- 
poned in  order  to  make  use  of  the  first  fair  weather  for  securing  earth. 

The  Dry-Earth  Company,  of  New  Haven,  have  adopted  the  rule  of 
charging  a  moderate  price  for  the  first  supply  of  earth,  exchanging  it 
without  cost  whenever  necessary.  This  is  done  to  prevent  the  use  of 
manure  by  householders.  Wherever  the  demand  is  sufficient  for  the 
business  to  be  reguhtrly  systematized,  the  earth  may  be  delivered  as 
ordered,  just  as  coal  is  now  delivered  from  coal-yards,  and  it  would  be 
proper  to  make  a  charge  for  "  carrying  in,"  as  in  handling  coal.  If  the 
cart  is  suitably  covered  against  rain,  it  is  most  convenient  to  ctu'ry  the 
earth  in  bags. 

The  deposits  may  be  removed  in  baskets,  and  emptied  into  the  carts 
on  their  returning  rounds.  Barrels  are  too  heavy  for  one  man  to  handle, 
and  are  less  convenient  than  bags  for  tilling  closet -reservoirs. 

Ill  places  where  manure  has  not  sufficient  value  to  pay  the  cost  of 
attendance,  the  charge  necessary  to  make  a  profitable  business  of 
attending  to  a  considerable  number  ot  closets  would  be  much  less  than 
the  water  rates  and  filumbers'  bills,  that  are  an  inseparable  part  of  the 
water  system,    if  ashes  are  used,  the  addition  of  the  closet  maunre  to 
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tlicm  will  not  materially  increase  tlic  cost  of  their  liandliug,  and  it  will 
give  them  a  value  which  they  do  not  now  possess.  If  the  preservation 
of  the  manure  is  not  an  object,  the  removal  of  the  accumulations  may 
be  provided  for  as  is  now  done  in  the  case  of  ashes,  &c. 

The  public  authorities  should,  in  all  cases,  assume  such  coDtroI  of  the 
matter  as  to  insiu^e  the  perfect  working  of  the  system :  but  the  maiuff 
in  which  private  establishments  shall  be  supplied  with  earth  is  a  qoes- 
tion  to  be  decided  by  the  peculiar  circumstances  of  each  case.  Just  as 
no  water-closet  should  be  allowed  to  remain  in  use  without  a  supply  of 
water,  or  with  an  obstructed  soil-pipe,  so  should  no  earth-clcMset  be 
allowed  to  become  ineftective  from  the  neglect  of  its  owner  to  provide 
it  with  earth,  or  to  have  its  accumulations  removed.  It  is  now  neces^ 
sary,  in  even  the  smallest  towns,  to  prevent  any  outrageous  neglect  of 
common  privies ;  and  the  extension  of  the  same  system  of  inspectioi 
to  meet  the  requirements  of  the  dry-earth  sewage,  would  be  neitber 
diflicult  for  the  authorities  nor  onerous  to  householders. 

KITCITEN  AND  CHA3IBER  SLOPS. 

The  work  of  economy  and  purilication  that  the  earth-closet  aocom- 
2)lishes  in  such  great  measure  would  remain  incomplete  without  some 
measure  for  the  satisfactory  disposal  of  the  liquid  wastes  of  the  house. 
In  most  houses  in  the  country  these  wastes  are  either  allowed  to  nm 
oif  through  a  drain  from  the  kitchen-sink,  to  form  a  disgusting  pool  on 
the  surface,  conveyed  to  a  cess-pool  from  which  they  leach  away  into 
the  ground,  (and  often  into  the  well,)  or  dumped  into  the  vault  of  the 
privy,  where  they  add  to  the  oftensiveness  of  the  noisome  stench  of  its 
other  accumulations.  No  eftbrt  is  made  to  convert  them  to  any  use  as 
manure,  nor  to  avoid  the  danger  of  their  putrefaction. 

There  are  two  ways  in  which  they  maj^  both  be  made  inoffensive,  and 
be  rendered  available  as  manure.  The  first  and  simplest  is  described 
in  the  pamphlet  of  the  writer  as  follows :  Houses  may  be  relieved  of 
their  liquid  wastes  by  filtering  them  through  earth  in  a  laige  cask,  or 
other  vessel.  This  plan  1  have  had  in  operation  for  more  than  a  year; 
first,  during  the  winter  of  ISCS-'Gl),  under  the  kitchen-sink  of  my 
gardener's  house,  there  being  five  persons  in  the  family.  A  singlechargo 
of  earth  lasted  ibr  four  months.  At  the  end  of  that  time,  the  water 
oozing  from  the  bottom  of  the  hogshead  was  slightly  discolored,  and  its 
contents  were  required  to  be  renewed.  Frost  was  excluded  by  filling 
the  upper  six  inches  of  the  barrel  with  horse-manure.  This  allowed 
the  infiltration  of  the  liquid  even  in  coldest  weather.  When  the  con- 
tents of  the  cask  were  removed,  they  were  spread  upon  one  of  two  par- 
allel cold  frames,  intended  for  lettuce.  The  corresponding  frame  re- 
ceived 820  worth  (two  and  a  half  coids)  of  livery -stable  manure.  The  ' 
land  had  not  previously  been  manured  for  a  long  time.  The  crop  grown 
by  the  cask-manure  was  much  the  more  luxuriant  and  valuable  of  the 
two. 

This  experiment  havhig  proved  so  successful,  when  I  arranged  for  the 
disposal  of  my  kitchen-drain,  as  hereafter  described,  I  prep^ed  a  siinir 
lar  cask  in  my  own  garden  to  receive  the  chamber-slops  of  the  house. 
This  cask,  with  a  leaky  bottom,  stands  on  the  top  of  the  ground,  and  is 
tilled  three-fourths  full  with  earth  (the  unprepared  surface-soil  of  Ito 
garden.)  It  is  covered  with  a  round  cover  of  matched  boarus,  wdl  brt- 
teued  together,  and  provided  with  a  funnel  similar  to  the  one  shown  in 
Fig.  5,  having  a  closely  fitting  flat  cover,  which  is  ordinarily  kept  doeei 
This  hogshead  was  put  in  use  iu  August.    Before  very  long  we  eailhi 
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whjcli  contaiiied  a  good  deal  of  clay,  was  so  puddled  as  to  prevent 
the  eDtrance  of  the  liquids,  or  at  least  a«lniitted  them  very  slowly, 
So  that  tbero  was  usually  wat#r  standmg  j-jg.  5. 

in  tho  fuuucl.  This  was  remedied  for  a 
time  by  filling  in  with  coal-ashes  on  top 
of  the  earth.  How  long  this  would  have 
lasted  iu  warm  weather  I  cannot  say.  It 
vorked  well  until  it  froze.  I  then  had  all 
of  the  ashes  and  a  little  of  the  earth  re- 
moved, and  packed  the  upper  part  of  the 
harrcl  full  with  very  coarse  stable- manure, 
fhlly  three-fourths  straw.  The  funnel  was 
also  half  filled  with  the  same  material. 
This  was  about  the  middle  of  November, 
and,  as  I  write,  two  months  later,  the  opera- 
tion is  perfect — the  entire  upstairs  waste 
of  the  establish  men t  being  completely  dis- 
posed of,  and  there  being  as  yet  no  indicn^ 
tious  that  anything  but  clear  water  (plenty 
of  that)  has  escaped  at  the  bottom. 

The  cost  of  such  an  apparatusas  this  is — 

too  trifling  to  be  considered,  ui  view  of  its  great  value  as  a  meaos  of 
lidding  ourselves  of  one  of  the  worst  pests  of  onUnary  village  hoose- 
keeping.  The  same  cask  may  receive  both  the  upstairs  and  down-stairs 
Tastes,  just  as  the  same  system  of  drains  might  do. 

This  cask  continued  to  answer  its  purpose  perfectly  for  more  than  a 
year,  the  earth  being  changed  once  in  about  four  months.  It  was  kept 
in  use  until  the  following  system  was  substituted  for  it  as  being  more 
com()Iete,  and  obviating  the  necessity  for  carrying  the  slops  to  it. 

This  second  arrangement  was  first  described  in  Mr.  Moule's  pamphlet 
as  follows : 

WtiiTo  liifTo  ia  n  garden,  tho  liouae-slopa  (iiid  sink-water  may  iu  most  caseB  be  made 
of  great  value,  nnd  removed  from  tbo  houBo  without  the  looEt  annoyauco.  The  only 
rc(]uirem[-ut.  iatliat,  there  sball  be  a  gradaal  incline  from  tho  honso  to  tbe  gaidcii, 
Lci  all  tlio  slops  fall  into  a  trapped  sink,  the  drain  from  which  to  the  gardea  should 
bo  of  glazed  isockct-pipcs  ivell  joiDtod,  and  oniptyiiig  itself  into  a  small  tank  eighteen 
inches  ilucp,  about  a  foot  n'ido,  and  of  ancli  Icngtii  us  way  bo  nBcefaaiy.  The  snrplua 
raiu-ivaler  from  the  roof  may  also  enter  tbia.  Outof  thia  tank  lay  three-indi  com- 
mon <1  lain -pipes,  eight  feet  apart,  nnd  twelve  inches  l>elow  the  snrface.  Lay  mortar  ' 
at  the  lop  aiul  bottom  of  tbo  joint,  leaving  tbe  sides  open.  If  tbcao  pipes  are  extended 
to  a  cousidcrablo  length,  email  tanks,  about  one  foot  anuaro  and  ei^htoen  iacbea  devp, 
most  bo  sunk  at  about  every  twenty  or  forty  feet,  to  allow  for  subsidence.  These  can 
easily  bo  emptied  as  often  as  required ;  ami  tbo  deposit  may  be  either  mixed  with  dry 
earth,  or  bo  dog  iu  at  once  oa  a  manure.  Tbo  liquid  ooies  into  the  cultivated  soil,  and 
tho  result  ia  something  fabulous.  Tbia  simple  plan  will  cScctnally  deal  with  tbe  slo^ ; 
tboro  is  no  smelt,  no  ]>oaaibility  of  any  foul  gas  to  poison  the  atmosphere,  and  with 
this,  and  ibo  produce  of  tbo  cartb-closet,  any  gromid  may  bo  prodaotive  and  profitable. 

The  two  following  facts  wiU  illtistrato  the  value  of  tbia  system  of  dealing  witb 
house-slopH,  &.V, 

On  a  wall  lifty-fivo  feet  in  length  and  sixteen  feet  high,  a  vino  grows.  A  three-inch 
pipe  ruus  parallel  witb  thia  at  a  diatanco  of  six  feet  from  it  for  tho  entire  length ;  the 
Hlops  How  tlirough  this  pipe,  as  above  described.  On  this  vine,  year  after  year,  had 
been  grown  lour  hundred  well-ripened  bunches  of  grapes,  aomo  of  the  bauches  weigh- 
ing three-quarters  of  a  pound.  During  a  period  of  four  years,  for  a  certain  purpose, 
thu  supply  was  cut  off.  To  tbo  surprise  of  tbe  gardener  scarcely  any  grapes  during 
those  years  appeared;  but  afterward  tho  supply  waa  restored,  and  the  couseqaencc 
\raa  an  abuudaut  crop ;  the  wood  grew  fully  aixtecn  feet,  of  good  size  nnd  well 
ripened. 

The  other  case  was  as  follows : 

Pipes  wuve  laid  below  two  square  yards  of  earth,  twelve  inches  beneath  the  aastufi, 
which  were  fed  with  the  slops  through  an  upright  pipe,  about  on«  Ivgo  wotedng- 
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)0tfa1  daily.  lu  the  month  of  November  three  roots  of  TariariMi  ootsw 
;hi8  piece  of  ground.  The  stalks  attained  one  inch  and  a  quarter  io  ci 
the  leaves  measured  au  inch  across.  Several  of  the  ears  were  twenty-ah 
and  when  the  crop  was  gatherc<l,  eight  hundred  grains  were  rubbed  oi 
The  whole  weight  of  corn  from  those  plants  was  thrce-qnarters  of  a  poi 
of  these  gi'ains  were  put  into  the  same  piece  of  gruand  the  followiiii; 
these  was  grown  one  jiound  and  three-quarters  of  seed.  lu  &cty  in  a  gan 
perches,  by  the  nse  of  both  solid  and  liquid  manure  from  one  bouse,  tbn 
grown  in  the  yeai',  the  value  of  which,  at  market  price,  would  be  tweuty 
In  a  ganlen  in  which  this  plan  has  been  adopted  for  eight  or  teu  yci 
were  recently  taken  up  in  onler  to  see  how  far  they  might  have  been  fl 
mud  of  subsidence.  After  so  long  use,  very  little  subsideuoe  waa  found 
obstruct  the  working  of  the  system,  excepting  where,  in  one  or  two  pi 
layiuff  of  the  pi{>es  caused  some  obstruction.  There  was  nothing  which 
any  time  be  remedied  in  half  an  hour. 

After  several  experiments,  a  ])lau  was  adopted  substai 
same  as  that  siiown  in  Fig.  O!  The  drain  from  the  kitche 
waste-pipe  from  the  bath-room,  and  the  down-pipe  from  a  s 
on  the  second  floor  into  which  all  the  liquid  wastes  of  the  slee] 
are  poured,  enter  a  four-inch  vitrified  pipe,  cemented  at 

p.    Q  which  leads  to  a 

^'  '  brick  cistern  al 

feet  distant,  pe 
ter-tight. '  A  cu 
at  the  end  of 
turns  down   inl 
tern  about  one 
its  point  of  ent 
is  very  near  the 
the  ground.    C 
posite  side,  a 
surface,  anotht 
vitrified     pipe 
men  ted  joints, 
a  small,  sqm 
cistern,  tweui; 
on,  ill  the  edf 
plat.    The  fii 
covered  with 
in  cement,  s 
tor  about  ei 
rises  from  it 
a  lattice.    1 
curve  of  th< 
from  the  he 
below  the 
liquid    in 
thus  prevc 
veyiug  ba< 
the  foul 
formed  t) 
cape  thrc 
tor.   The 
of  the  p! 

second  cistern  receives  the  overflow  at  a  point  b 
thereby  preventing  the  scum  entering  the  cistern  ; 
di-aiu  to  choke  it  up.    This  cistern  is  about  three 
and  three  feet  deep.    The   second  cistern,  which  is 
two  feet,  made  tight  with  hydraulic  cement,  has 
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viously  described  and  two  ontlets,  all  near  its  upper  edge,  the  oatlet 
marked  A  l)ein<^  some  three  inches  lower  than  that  marked  B.  The 
outlet-drain  A  is  four  inches  in  diameter  at  its  commencement,  three 
inches  in  diameter  tor  the  second  third  of  its  length,  and  two  inches  for 
the  remainder.  This  drain  and  the  laterals  leading  from  it  are  made 
of  common  agricultui*al  drain-pipe^  one  foot  in  length,  connected  with 
collars  at  the  joints,  bat  open  enough  for  the  liquid  to  leak  out  at 
every  joint.  They  are  all  laid  from  t^n  to  twelve  inches  below  the  sur- 
foce  of  the  ^'ound,  which  is  |>ermanently  laid  down  to  grass.  The  drain 
B  is  made  in  the  same  way  of  two-inch  pipes,  with  collars. 

The  operation  of  this  system  is  as  follows:  All  the  liquid  waste  of 
the  house,  amounting,  perhaps,  to  one  hundred  gallons  daily,  passes 
tlii-ougli  the  main  drain,  is  delivere<l  into  the  cistern  below  the  surface 
of  its  wiiter,  (deposits  its  heavy  sediment  below  and  its  grease  scum 
above,  any  foul  gases  that  may  be  formed  passing  off  through  the 
ventilator,)  displaces  an  equal  amount  of  the  liquid  in  the  cistern,  forc- 
ing it  of!  through  the  outlet-drain,  the  entrance  to  which  is  below  the 
scum  and  almve  the  sediment.  It  then  passes  on  to  the  second  cistern, 
where  it  enters  the  pipe  A,  and  soaks  into  the  ground  at  a  iK)int  within 
reach  of  the  roots  of  the  grass,  causing  this  to  grow  with  great  luxuri- 
an<!e,  and  being  decomi^sed  by  the  action  of  the  air,  witJi  which  this 
np|)er  layer  of  the  soil  is  6lled,  so  that  it  is  prevented  from  having  any 
hurtful  influence.  Should  matter  accumulate  in  the  drain  A  to  such 
an  extent  as  to  obstruct  it,  the  liquids  would  rise  in  the  second  cistern, 
and  tiow  otl'  through  the  drain  A,  showing  themselves  at  the  mouth  of 
this  drain  A,  in  tlie  street-gutter,  where  their  at>i)earanc6  would  indi- 
cate thi'  trouble,  and  show  the  necessity  of  taking  up  and  cleaning 
the  drain  A  and  its  branches,  a  job  that  would  require  not  more  than 
a  hair  day's  labor.  The  top  of  the  second  cistern  is  covered  with  a  flag- 
stone below  the  surface  of  the  ground.  The  ground  has  but  a  slight 
fall,  not  more  than  two  feet  from  the  house  to  the  outlet  of  the  drain  B, 
only  enouj^h  to  wiuse  the  water  to  move  slowly. 

This  system  has  been  in  constant  operation  for  nearly  two  years, 
including  two  very  severe  wintere,  and  during  the  whole  time  it  has 
worked  perfectly,  giving  as  yet  no  indication  that  the  cleansing  of  the 
drains  will  be  necessary.  As  only  a  thin  liquid  leaves  the  first  cistern, 
there  is  no  reason  to  apprehend  the  obstructing  of  these  drains  for  an 
indefinite  time  to  come.  If  the  land  occupied  by  these  drains  were  kept 
for  hay,  1  ani  satisfied  that  the  extra  production  caused  by  their  fer- 
tilizing influence  would  be  worth  more  than  enough  to  pay  the  interest 
on  the  entire  cost  of  the  work.  All  danger  of  infection,  and  of  the 
leachinp:  of  the  liquids  into  the  deeper  strata  of  the  soil,  is  entirely 
obviated.  In  short  it  would  be  difficult  to  devise  a  system  by  which 
these  troublesome  wastes  could  be  more  simply  and  more  safely  dis- 
posed of. 

In  the  early  part  of  this  article  allusion  was  made  to  the  very  proper 
Llislike  of  women  to  carrying  waterto  the  second  floor  of  the  house,  and  to 
theuiitidy  practices  to  which  their  equally  natural  dislike  to  carrying  down 
?han)l)(r-slops  gives  occasion.  In  connection  with  the  introduction  of 
the  earth  closet  and  the  waste- water  drain  before  described,  there  should 
[)e  in  every  house  making  the  least  pretension  to  convenience  a  means 
for  forcing  water  to  a  tank  on  the  upper  floor,  and,  also,  a  &lop-hopi>er 
;)ii  that  tioor,  into  which  its  liquid  accumulations  may  be  poured.  After 
the  provision  of  an  earth-closet,  to  which  at  least  the  females  of  the 
family  can  have  access  without  exposure,  no  luxury  can  be  so  easily 
and  cheaply  provided  as  this  style  of  water  conveniences  upstairs.  There 
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are  variouit  forma  of  pumps,  more  or  leas  coady ,  for  forcing  vater,  aane 
of  ivhich  answer  the  purpose  admirably,  at  a  cost  of  $10  to  Slu,  as  ma 
y;„_  7.  ia  Fig-  7.    No  arrangements,  how- 

"'   '  ever,  would  be   complete  withont 

some  system  for  emptying  chambo- 
slops,  without  carrying  down-stain, 
A  simple  wooden  Sitoat,  madeof  fov 
boards,  ruuDlng  down  oateide  <tf  tbc 
building,  ventUated  at  the  topt 
would  be  the  chei^Mst,  and  mna 
better  than  nothing.  It  will  be  belt, 
however,  in  all  cases,  to  use  tiAer 
earthenware  drain-pipes  or  tiiethiD 
lead  pipe,  made  expressly  for  tliii 
purpose.  With  a  strainer  in  file  hop- 
,  per,  a  one  and  a  half  inch  pipe  wSl 
suSice.  As  it  is  difflcalt  to  keep 
such  pipes  from  Ireezing  in  conntiy 
lioHses,  it  is  better  to  have  them  so 
arranged  that  the  water  will  never 
stand  in  them.  This  will  leqnire 
tlio  trap  to  bo  placed  in  the  cellar, 
or  nnder  the  surface  of  the  gnnnd, 
and  the  hopper  must  bo  auppUed 
with  a  cover  to  prevent  the  ^1^^ 
odor  that  xrill  gather  in  tJbe  pipe 
itself  from  escaping  into  the  hoitae. 
There  will  be  no  danger  of  the  beei- 
iug  of  the  pipe  leading  from  the  pump  to  the  second  floor,  as  in  winter 
the  stop-cock  is  left  open,  so  that  its  contcuta  may  run  oat. 

This  simple  arrangement  for  water  supply  is  not,  of  coarse,  a  part  of 
"Moule's  dry-cartU  system."  Indeed,  it  has  no  necessary  ootmectioo 
with  it,  and  may  easily  be  adopted  where  earth-closets  are  not  deaind. 
It  has  been  described  in  connection  with  the  earth-closet  system,  bocaue 
it  supplies  the  only  thing  wautii^  to  give  that  every  advantage  which 
the  water-closet  has. 

This  article  cannot  be  more  appropriately  closed  tban  with  ttie  lut 
paragraph  of  a  k'tter  concerning  the  system  from  ProfeBSor  J.  "W.  Jack- 
son, of  Union  College: 

"As  to  the  value  of  this  joint  result  of  discovery  and  invent  ton,  oomtdenl 
in  all  its  rtlations,  nanitary  and  economical,  as  productive  of  deoenestd 
comfort,  and  supplying  an  important  desideratum  for  every  hitman  toMt 
tion,  it  i»  impossible  to  overestimate  it," 
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It  has  been  a  mooted  point,  in  the  past,  whether  fences  were  intended 
to  avert  the  destruction  of  corn  by  the  cattle  of  neighbors,  or  to  restrain 
one^s  own  stock  from  similar  depredations.  For  a  long  time  the  popular 
idea,  logically  interpreted,  appeared  to  be  that  corn  should  be  restrained 
to  prevent  depredations  upon  cattle.  Another  question,  of  which  a 
solution  has  been  desired,  is  whether  the  money  invested  in  farm-stock 
or  that  in  farm-fences  is  the  greater  sum.  It  is  certain  that  the  fence 
investment  is  a  large  one,  and  strongly  suspected  that  much  of  it  is 
avoidable  and  unprofitable.  While  rapidly  paying  the  national  debt, 
it  is  possible  that  the  American  people  may  discover  a  means  of  reduc- 
ing another  of  almost  equal  proportions.  In  the  one  case  the  annual 
tax  is  a  fixed  sum,  which  is  less  than  legal  interest  upon  the  entire  prin- 
cipal ',  in  the  other,  it  is  legal  interest  on  the  whole  amount,  and  a  still 
larger  tax  for  depreciation  of  the  principal,  thus  more  than  doubling 
the  tax,  and  rendering  the  fence  debt  a  heavier  burden  than  the  war 
debt. 

It  is  beginning  to  bo  seen  that  our  fence  laws  are  inequitable  in  a 
greater  degree  than  is  required  by  the  principle  of  yielding  something 
of  personal  right,  when  necessary,  for  the  general  good.  fWhen  a  score 
of  young  farmers  "  go  West,''  with  strong  hands  and  little  cash  in  them, 
but  a  munificent  promise  to  each  of  a  homestead  worth  $200  now,  and 
$2,000  in  the  future,  for  less  than  $20  in  land-office  fees,  they  often  find 
tiiat  $1,000  will  be  required  to  fence  scantily  each  farm,  with  little 
benefit  to  themselves,  but  mainly  for  mutual  protection  against  a 
single  stock-grower,  rich  in  cattle,  and  becoming  richer  by  feed- 
ing them  without  cost  upon  the  unpurchased  prairie.^  This  little 
community  of  twenty  families  cannot  see  the  justice  of  the  requirement 
which  compels  the  expenditure  of  $20,000  to  protect  their  crops  from 
injury  by  the  nomadic  cattle  of  their  unsettled  neighbor,  which  may  not 
be  worth  $10,000  altogether.;^  There  is  also  inequaJity  in  the  tax  which 
fencing  levies  upon  the  farmers,  the  rate  of  which  increases  with  the 
decrease  of  the  area ;  for  example,  a  farmer  inclosing  a  section  of  land, 
(>40  acres,  with  a  cheap  fence  costing  but  $1  per  rod,  pays  $1,280  for  as 
many  rods  of  fence,  or  $2  per  acre ;  another,  with  a  quarter  section,  IGO 
acres,  pays  $610,  or  $4  per  acre ;  whDe  a  third,  who  is  only  able  to  hold 
10  acres,  must  pay  $320,  or  $8  per  acre.  Thus  the  fencing  system  is 
Dne  of  ditterential  mortgages,  the  poor  man  in  this  case  being  burdened 
w^ith  an  extra  mortgage  of  $6  per  acre  which  his  richer  neighbor  is  not 
compelled  to  bear.  All  these  acres  are  of  equal  intrinsic  and  productive 
value,  but  those  of  the  larger  farm  have  each  but  a  fourth  of  the  annual 
burden  thrown  upon  the  smaller  homestead,  and  the  whole  expense 
may  be  for  protection  against  trespassing  cattle  owned  by  others. 

But  it  is  not  proposed  to  discuss  the  fence  question.  It  is  necessary, 
tirst,  to  obtain  possession  of  its  facts,  ascertain  what  kinds  of  fence  are 
used,  the  number  of  rods  of  each,  and  the  cost  of  each.  The  census  ftir- 
tiishes  no  light  upon  it,  and  local  collections  of  these  essential  facts  are 
few  and  imperfect.  The  best  that  can  be  done  at  present  is  to  sqpk 
jounty  estimates  of  kind,  amount,  and  cost,  from  careful  analysis  of 
iscertaiucd  facts.  As  a  preliminary  effort  in  this  direction,  in  the 
xbsencc  of  a  thorough  census,  the  following  series  of  questions  was  ad- 
Iressed  to  the  regular  statistical  correspondents  of  this  Department: 

1 .  What  descriptions  of  farm-fences  are  made  in  your  county ;  if  of 

32  A 
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more  than  one  kind,  the  proportions  of  each,  expressed  as  percentages 
of  the  total  quantity  f 

2.  What  is  the  average  height  and  prevailing  mode  of  construction  of 
ea<;h  kind  * 

3.  VVhat  is  your  estimate,  for  the  farms  of  your  connty,  of  the  areran 
number  of  rods  of  fence  to  each  one  hundred  acres  of  farm-lauds,  inobm: 
ing  together  improved  and  unimproved  lands  t 

i.  What  is  your  estimate,  for  the  whole  county,  of  the  average  size 
(number  of  acres)  of  inclosure^  or  fields! 

5.  Average  price  of  boards  used  for  fences,  per  thousand  t 

6.  Average  price  of  rails  per  thousand  ? 

7.  What  proportion  of  openings  have  bars  and  what  proportion  g^tes; 
style  and  cost  of  gates  ? 

8.  Average  cost  per  rod  of  worm-fence;  of  post  and  rails;  of  boant 
fence;  of  stone  wall;  of  other  kinds! 

9.  Average  cost  per  hundred  roils  of  annual  repairs  of  all  fanp-feaceit 

10.  What  kinds  of  wood  are  used  as  fence  material,  aod  what  tbeieb- 
tive  cost  of  each  ? 

11.  What  is  the  comparative  durability  of  each  kind  I 

Heturus  were  made  from  S^H  counties,  nearly  all  answering  eveiy 
question,  some  very  fully.  As  a  sample  of  the  most  exhaustive,  the 
following,  irom  Hon.  John  M.  Miilikin,  of  Butler  County,  Ohio,  is  given 
in  full : 

1.  Our  fiirm-feDCcs  consist  of  common  worm  rail  fence,  and  (what  can  liari]|1» 
ca11<Ml  a  fcDoe)  of  oKage-orauj^e  bc<]^e.  Tburo  aro  no  data  by  which  to  dtiftenpiw 
accnniU;ly  tlie  proportiou  of  each.  My  estimate  is  60  per  ceut.  rail-feuce,  15  per  dd^ 
boanl-fence,  luid  5  per  ceul.  bcilgc-feuce. 

2.  Our  \voi*m  rail  feuce  varies  in  b(.'ight.  They  are  from  seven  to  Dine  rails  hi^in- 
clniUug  riders.  Our  board-fence  is  usnaUy  miKlo  of  16-foot  boards,  I  inch  thick  |nd6 
incbes  wide.  Posts  b  feet  a|)art.  Bbick  locust  posts  always  preferred.  Bed  otadar, 
wbite  cedar,  and  oak  ^)osts  all  used,  and  est<;eme<l  for  durability,  in  the  order  oamejl. 
Most  pe4>ple  make  tbcir  board-fence  Gve  boards  bii^b,  and  then  cap  it.  Becently  maof 
are  only  usin^  f<mr  boards,  and  ca])ping  witb  tbc  htth. 

X  In*  IH57  1  made  a  very  careful  estimate  of  tbe  number  of  rods  of  fence  in  tbii 
county,  and  tbe  cost  of  tbe  same.  I  also  estimated  tbe  annual  interest  on  tbe  stme^ 
and  tbe  annual  expense  of  keeping  tbe  same  in  repair.  These  eatiuotes  were  made 
for  tbu  purfmse  of  showing  tbe  necessity  of  having  a  law  enacted  to  prevent  cstde 
from  running  at  large.  I  presented  my  statement  to  the  State  Agricultnral  Couveutipn, 
and  tbe  ultimate  result  was  the  passage  of  a  very  valuable  law  rotitraiaiug  cattle  fiDom 
running  at  large.  As  yet,  it  is  not  generally  enforced,  but  is  accomplishing  good  molti. 
My  data,  then  used,  I  cannot  fiud,  and  nmst,  tberefore,  hastily  luaku  another  estimate. 
8o  much  preliminary.  Our  farms,  of  100  acres  each,  wiU  average  from  ti75  to950rodi 
of  fence— say  fully  900  rods. 

4.  W(>  bavu  in  this  county  about  4,000  farms,  varying  in  size  from  30  acres  to 400 ifiR& 
Of  tbe  latter  we  have  some  thirty  or  forty.  Each  farm,  on  an  average,  will  bavei^bopt 
eight  lields,  and  wu  have,  therefore,  *'  of  inclosures  or  flehls,''  at  least  32,000.  Thy  es- 
timate does  not  include  numerous  small  lot^a  which  every  fai'mer  basin  immediate cdo- 
ueetion  with  tbe  barn-yanl. 

5.  Tbe  average  nrice  for  fencing-boai*d8  is  about  §22  per  thousand. 
T).  Ctood  oak  rails  are  worth  i»70  per  thousand. 


boiWfls  of  like  size,  extending  from  bottom  of  the  larger  post  to  the  top  of  the  SQiaUi3> 
Cost  about  ^o. 

P.  New  worm-fence  will  cost  about  $1.75  per  rod.  Post  and  rail  fence  has  almostjQBe 
out  of  use.  I  bave  seen  none  made  within  the  last  twenty  yearv,  with  the  osceptioii 
of  one  Htring.  It  would  cost  per  panel  of  ten  feet,  about  |l.ej0.  n«ianl-feiioe  perniil| 
good  luinlier,  an<l  locust  or  red  ce<lar  post,  will  cost  alnrnt  ^  four  b«ianls  higbfioi 
^2.ii>  to  •:$'i.*20  tive  boards  higb.  Stone  walls  are  not  coustruutcd  and  nsei)  as  feaoesiB 
this  county. 

[f.  I  know  of  no  way  of  answering  this  question  satisfactorily,  as  the  anqnal  raptt'B 
will  so  much  depend  upon  the  age,  material,  &<:.,  of  the  fence,    f^om  tlie  iilTesDgir 
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tions  I  liavo  made,  I  am  satisfied  that  it  will  take  15  per  cent,  per  annum  of  the  ori;;i- 
ual  cost  of  the  fruco  to  paj  interest  and  keep  np  repairs. 

10.  Fa rniei*s  prefer  aik  and  walnnt  rails.  The  latter  wonld  probably  cost  $120  per 
tlionsaiid,  and  uro  not  now  used.  Where  railn  are  ascd  now,  fanners  are  willing  to 
make  them  out  of  almost  :iny  kind  of  timber.  Where  board-fence  is  made,  pine  buurds 
are  preferred.  Locust  and  red  co/dar  nostis  ore  preferred,  costing  about  35  cents  each. 
Oak  post  8  are  somewhat  cheaper  but  less  durable. 

11.  Locust  [)osts  are  iHjlievcil  not  only  to  be  stronger  than  cedar,  but  they  hold  nails 
better  and  are  more  durable. 

Pennit  mo  to  add  further.  We  have  in  this  county  293,000  acres  of  land,  all  iu- 
closeil.  We  have  at  least  2,600,000  rods  of  fencing,  some  costing  largely  more,  yes, 
four-fold  thf  price  at  which  I  have  estimated  our  fences  per  rod.  But  for'  the  pnr|H)se 
of  ei)tiniating  the  annual  cost  of  maintaining  our  fences,  including  interest,  let  me 
put  the  average  at  82  per  i-od ;  2,600,000  rods  offence,  at  $2,  will  cost  $5,200,000.  Annual 
cost  of  uiaintaiuiDg  same,  (including  interest,)  at  15  per  cent,  on  original  cost,|7H0,00Q. 
These  figures  are  astounding,  and  yet  I  believe  that  they  are  not  too  high.  Material 
for  ruil-feuces  will  soon  be  out  of  the  question,  and  lumber  of  every  kind  is  annually 
becoming  scarcer,  and  necessaiily  will  increase  in  price.  Lh  it  not,  therefore,  highly 
important  that  laws  restraining  stock  from  running  at  large  should  meet  with  more 
favor  ;  that  lields  should  be  enlarged :  that  soiling  should  bo  more  practiced,  and  that 
farmers  should  thereby  bo  relieved  irom  the  great  burden  of  paying  such  immense 
sums  for  fencing  ? 

KTSD  OF  FENCES   AND  3I0DE  OF  CONSTRUCTION. 

The  replies  are  necessarily  monotonous  from  their  repetition  of  de- 
tails; they  show  that  the  common  forms  of  fencing  are  substantially 
alike  iu  all  parts  of  the  country,  yet  varied  everywhere  to  accom- 
modate the  differences  in  kind,  quality,  comparative  scarcity,  and  cost 
of  timber;  and  present  the  Virginia  rail-fence  as  the  pioneer  in  all 
timbered  districts,  from  the  simplicity  of  its  construction,  not  even  re- 
quiring nails,  but  rails  only. ''  The  tendency  to  supersede  this  form  with 
a  fence  requiring  less  timber  and  occupying  less  spjice,  while  present- 
ing to  the  eye  more  artistic  features,  is  manifestly  growing.**  The  fol- 
lowing extract  from  the  returns  of  our  correspondent  in  Rutherford 
CouiJty,  Tennessee,  shows  that  this  tendency  is  already  pervading  a 
St;ite  which  has  yet  half  its  farm-lands  in  forest : 

Tboro  can  bo  no  objection  to  the  red  cedar  rail-fence  on  the  score  of  first  cost  or  du- 
rability ;  but  there  is  a  most  serious  objection  to  all  worm-fences.  The  writer  has,  upon 
a  farm  of  47')  acn.*s,  about  five  and  a  half  miles  of  worm-fence  and  one  mile  of  plank- 
feiJic:  also  one-fourth  mile  of  good  stone  fence.  The  stone  and  plank  fences  occnpy 
only  the  •ground  they  stand  on.  The  five  and  a  half  miles  of  worm-fence  occupy  tivo 
acres  of  land,  and  kef>p  out  of  cultivation  nearly  if  not  quite  eleven  acres  of  land. 
The  cost  of  keeping  down  weeds,  briars,  <&c.,  along  these  live  and  a  half  miles  offence — 
clrvtii  niilcs  of  fence-comers — is  a  tax  greater  than  mj'  State  and  county  tax  for  this 
year,  and  was  poorly  done  at  that. 

A  description  in  detail  of  the  minute  differences  in  construction,  oven 
as  reported  from  the  counties  of  any  single  large  Stiite,  would  require 
a  score  of  print^^d  pages;  and  the  additional  information  in  drawings 
and  (lescrijitions  necessary  to  a  thorough  understanding  of  Uie  peculiar- 
ities and  variations  of  each  kind  of  fence  would  till  a  volume.  Only 
a  brief  chissiticationof  the  more  essential  facts  embraced  in  these  re- 
turns will  therefore  be  given  at  present,  with  the  hope  of  approximat- 
in;r  tlie  total  amount  and  cost  of  the  fences  of  the  United  States. 

The  leiices  of  Maine  are  of  many  kinds  and  of  various  construction. 
Siuni -wall  is  more  generally  distributed,  than  any  other  substantial 
leiue,  about  one-fifth  of  the  inclosures  being  walled  in,  York  County 
reporliiii:  oO  per  cent.,  Hancock  29,  Waldo  25,  and  other  counties  a 
sinalliu'  proportion.  The  post  and  rail  style  is  next  in  prominence, 
esjHcially  in  Somerset  and  Uancock,  surrounding  nearly  thi^ee-fourthsot 
tlie  fuclosures  of  those  counties.    Board-fence  is  used  for  four-tenths  of 
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the  fields  of  Camberland ;  for  ODO-'fifbli  of  those  of  York  and  Oxford; 
and  ODe-fonrth  of  the  farms  of  Waldo.  Bmsh-fence  predominateB  in 
Oxford,  being  used  for  three-fourths  of  all  inclosures.  The  height  rf 
Maine  fences  rauges  from  4  to  4^  feet.  There  are  stmctUFes  which  pan 
afi  fences  that  are  still  lower,  ^he  board-fences  are  of  varioas  iiattems. 
In  Oxford  a  desirable  style  is  made  of  8-inch  boards,  nailed  to  posts  8 
feet  apart,  and  battened  with  a  perpeudicnlar  strip  upon  each  post  h 
York,  except  neai'  buildngs,  the  boards  are  couiined  with  withes.  Li 
Sagadahoc,  where  timber  is  getting  scarce,  three  or  four  boards  to  each 
length  are  used,  and  posts  are  set  on  stone,  iron  dowels  entering  the 
wood  8  inches.  A  "  cap  and  bunk  ^  fence  of  cedar  is  the  style  in  Aroostook; 
the  rails  cut  18  feet  long,  and  lapped  to  make  each  length  a  rod;  a  ^^bonk,'' 
or  block,  about  4  feet  long,  laid  under  the  end  of  each  length,  and  a  cap  at 
the  top,  holds  the  stakes  together.  ^'  Hedge-fence^  is  made  of  fisdlen  troes. 
In  Waldo  half  the  inclosures  have  worm-fences.  As  material  for  fencing, 
cedar  is  used  wherever  it  can  be  obtained,  and  hemlock,  spruce,  oakj 
pine,  poplar,  and  other  woods. 

A  similar  variety  is  found  in  2s"ew  Hampshire.  The  worm-fence  (Vir- 
ginia) surrounds  one-fourth  of  the  fields  of  Coos.  Board- fences  predom- 
inate in  Coos  and  Straftbrd,  half  of  all  being  of  that  sort.  The  post  and 
rail  is  largely  used  in  all  parts  of  the  State;  and  brush,  stump,  pole, log, 
&c.,  are  common.  Stone- wall  is  largely  used  in  all  rocky  districts,  boUi 
single  and  double,  of  all  widths,  from  2  feet  to  6  or  more,  according  to 
the  quantity  of  stone  for  which  no  other  disposition  is  so  convenient 
In  Hillsborough  it  constitutes  three-fourths  of  the  fence;  in  Strafl&nd, 
one-half;  and  a  large  proportion  in  all  other  counties. 

Worm-fence  is  common  in  several  counties  in  Vermont,  the  pro- 
l)ortion  being  90  per  cent,  in  Grand  Isle,  G5  in  Addison,  25  in  Wash- 
ington. In  the  latter  county  the  rails  generally  rest  on  stone 
8  inches  high,  and  six  rails  to  the  panel  are  used.  Boards  are 
used  for  half  the  fences  of  Washington  and  Essex,  and  are  largely 
employed  in  Orleans  and  Windsor.  One-fifth  of  Addison  fences  aie 
made  of  stumps,  standing  about  5  feet  high,  roots  upward.  Abontone- 
fourth  of  the  fencing  of  the  State  is  made  with  stone,  the  proportion  in 
Essex  and  Windsor  being  fully  50  per  cent.,  and  25  in  Washmgton,  20 
in  Orleans,  and  in  Addison  and  Grand  Isle  scarcely  more  thim  6  per 
cent.  Stone  at  bottom,  with  stakes  and  rails  above,  is  nsed  to  some 
extent.    Cedar  rails  are  common  in  Orleans. 

Stone-wall  is  the  main  fence  in  Massachusetts,  its  proportion  reach- 
ing to  75  per  cent,  in  Essex,  G7  in  Nortblk,  40  in  Dukes  and  Bristol,  m 
Plymouth  60  per  cent,  stone  and  wood  combined,  and  10  per  cent  of 

jtone  alone.    Nearly  half  the  fences  are  of  stone,  or  stone  and  wood 
combined;  fully  one-third  post  and  rail  fence,  Si  to  4^  feet  high, of 

^>uch  Dukes  has  GO  per  cent.,  Hampden  and  Bristol  40,  NorfoUk  33, 

-"lymouth  30,  and  Essex  20,    In  Hampden  stone- walls  are  very  sub- 

jfQiifini^  many  being  4  feet  wide  at  bottom,  and  3  at  top. 

ic  I?ai«»»d  is  mainly  fenced  with  stone,  scarcely  any  other  material 
- ..,    i^T>-'.      n  Newport,  Bristol  haAiug  75  per  cent.,  and  Washington 

A)      "^i^         -bout  4|  Icet.    A  foundation  two  feet  deep  is  sometimeB 

'ni<  ....oil  stone.     The  rail-fence  is  4J  feet  high,  of  6  raito; 

»      ,oo.-    )f  board-fence  are  set  2 J  to  3  feet  in  the  ground,  8  feet 

—        ill  fci^oes  and  gates  are  comparatively"  substantial  and  thoroagh 

T^     -uDtruction. 
%iA}^'^  *s  the  ma*^^^\al  for  one-third  of  the  fences  of  ConnectiGat,  ITev 
.fn\...    ic  'inr     •     ,ov  pont  <^f  "^j^",  Fpirf?Md  50,  and  other  coontieBt 
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smaller  proportion.  Post  and  rail  fence  incloses  three- tenths  of  the 
fields;  jvorm-fencenearlyone-fonrth;  board-fence  one-eighth;  height,  3j^ 
to  4^  feet.  In  Middlesex,  where  a  poor  quality  of  stone  is  available,  walls 
3  feet  high  are  common,  with  stakes  and  rails  above.  In  Now  Haven 
similar  fences  ai*e  made,  the  wall  2j  feet  high.  These  walls  are  pre- 
ferred to  the  regular  stone- wall  for  sheep-pastures.  Six  rails  are  said 
to  make  a  legal  worm-fence ;  heavy  rocks  are  often  placed  under  the 
comers ;  and  a  fence  built  with  I^  to  2  feet  of  stone,  with  3  rails  above, 
is  deemed  a  good  fence. 

An  averaging  of  thirty-three  reports  from  New  York  indicate 
a  predominance  of  worm-fence,  of  which  there  appears  to  be  45 
per  cent.;  18  per  cent,  of  post  and  rail,  and  19  of  board;  18  per  cent, 
being  stone-wall  and  other  kinds,  including  a  small  amount  of  wire, 
picket,  hedge,  &c.  Orange  has  80  per  cent,  of  wall;  Putnam  75,  and 
Greeny,  Dutchess,  Columbia,  and  Delaware,  50  per  cent.  each.  Of 
post  and  rail,  Kings  has  95  per  cent,  Warren,  80,  Cattaraugus, 
70,  Saint  Lawrence,  67,  Steuben,  65,  Saratoga,  50.  Worm-fence  is 
found  in  large  proportion  in  the  following  counties :  Orleans,  90  per 
cent.;  Yates,  85;  Niagara,  Jefferson,  Monroe,  80;  Wayne,  Gtenesee, 
Schuyler,  Otsego,  Livingston,  Ontario,  Lewis,  75;  Wyoming,  70;  Che- 
nango, 60;  Seneca,  55;  Onondaga,  Cortland,  Queens,  Greene,  50  per 
cent.  Madison  reports  80  per  cent,  of  board-fence ;  Schenectady,  50: 
Tioga,  45 ;  Fulton,  33 ;  Cattaraugus,  30 ;  Saratoga,  Washington,  and 
Onondaga,  25  each.  A  part  of  the  worm-fence  is  staked  and  ridered, 
and  some  is  wired,  and  varies  from  4  to  5^  feet  high,  the  latter  only  in 
Livingston.  Post  and  rail  is  usually  4  to  5  feet  high,  averaging  about 
4^  feet ;  breadth  of  worm,  usually  4  feet.  Where  poor  stone  prevails 
rived  sticks  are  used  in  stone- wall,  to  bind  it.  Stone-wall  is  built  en- 
tirely of  stone,  or  is  combined  with  rails  or  boards  for  the  upper  por- 
tion of  the  fence.  In  Seneca,  wire  and  picket  fence  meets  with  general 
commendation  for  cheapness  and  durability.  Board-fences  differ  con- 
siderably in  length  of  panel  and  number  and  quality  of  boards. 
Hemlock  is  much  used,  in  the  scarcity  of  other  materiaL  In 
I'^rie,  ''a  beginning  has  been  made  to  dispense  with  fences,'' 
A  large  proportion,  not  less  than  60  per  cent,  of  New  Jersey  fencea, 
are  of  the  post  and  rail  style ;  the  posts  of  white  oak,  chestnut,  white 
and  red  cedar,  and  "fat''  pine,  6  or  7  feet  long,  round  or  sawed,  set  2 J 
feet  in  the  ground,  11  feet  apart,  some  having  three  or  four  mortises  for 
the  rails,  (which  are  cut  12  feet  long,  and  sharpened,)  and  others  are 
npiled  to  the  posts.  About  30  per  cent,  of  inclosures  are  surrounded  by 
the  worm-iouce,  of  chestnut  or  cedar  rails  chiefly,  which  are  laid  in 
angles  of  25  degrees,  with  stakes  set  in  the  ground,  and  double  ridered. 

The  post  and  board  fence  is  found  in  Hunterdon,  Ocean,  Morris,  and 
other  counties,  being  used  in  the  former  for  one-fifth  of  the  inclosures. 
The  osage-orauge  hedge  is  employed  to  some  extent.  A  few  stone-walls 
may  be  seen,  and  brush,  turf,  and  other  modes  of  fencing.  In  Bergen 
And  UTnion  all  the  fence  is  reported  to  be  of  posts  and  rails,  and  90  per 
{•(lit.  in  Essex  and  Hudson,  and  60  in  Morris. 

Two- thirds  of  the  fences  reported  in  thirty  counties  in  Pennsylvania 
are  oi'  the  zigzag  "  Virginia"  style,  one-sixth  are  of  post  and  rail  varie- 
ty, one-eighth  constructed  of  boards,  and  the  remainder  stone- wall, 
(>su;]^e-hedge,  stump,  pole,  or  other  kinds.  Most  of  them  are  4J  feet 
hi^^h,  vsome  4  feet,  some  5.  In*  Luzerne  worm  fence  is  5^  feet,  and  in 
W Cstmoreland  it  is  6  feet.  In  Beaver  there  is  no  other  fence  reportedj 
little  else  in  Butler,  in  Warren,  or  in  Somerset;  90  per  cent,  in  Craw- 
Ibnl,  Armstrong,  and  Elk;  85  in  Westmoreland  and  Lehigh;  80  in 
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Cambria  and  Clearfield;  75  in  Berks,  Snyder,  and  Wasliinffton;  SSin 
Lawrence  and  York ;  60  in  Clinton  and  Busqaehauim.  MoutgomeiT 
claims  70  percent,  of  post  and  rail ;  Sullivan,  07 :  Danphin,  50 ;  lTuiou,42! 
Clinton,  Huntingdon,  and  York,  30.  Bradlbnl  reports  90  per  cent  or 
board-fence,  Lycoming^O,  Clearfield  and  Luzerne  20,  and  otberfl  declining 
to  2  per  cent.  Wayne  has  60  per  cent,  of  stone  wall,  Snsqiiehanim  3S, 
Sullivan  10,  Tioga  15.  There  is  a  small  amount  of  osage-hedge  lu  Ches- 
ter, Bucks,  Nortbumberland,  Montgomery,  Washington,  Yotk,  and  othe* 
counties.  There  is  a  stylo  of  fence  known  as  "rough  and  ready,' 
used  in  some  counties,  made  by  set'.'ng  rough  x>08t;8  dressed  with 
an  ax  on  both  sides,  upon  which  rails  about  0  feet  long  are  nailed 
alternately  on  either  side ;  in  Fayett<5  18  per  cent,  is  of  this  kind.  The 
stone-fence  is  usually  quite  substantial,  rarely  less  than  2|  or  3  feet 
wide  at  bottom,  and  4i  to  5  feet  high,  though  some  is  lower.  The  ma- 
terial is  various  as  the" kinds  of  wood  in  the  Pennsylvania  forestiC  Ltv 
cast  and  cedar  are  preferred  for  posts,  and  for  rails  much  use  is  made  of 
chestnut,  white-oak,  clieny,  cucumber,  pine,  ash,  and  basswood.  The 
growing  scarcity  of  timber  tends  to  decrease  the  amount  of  worm-ftnoe, 
which  is  often  replaced  with  post  and  r.iil,  and  with  board- fence  in  dis- 
tricts of  greater  scarcity  of  timber;  and  still  more  substantial  foniis,fls 
the  stone-fence,  or  osage  or  other  hedge,  are  growjttg  in  favor. 

The  farms  of  Delaware  are  inclosed  with  worm  and  post  and  rail  fence, 
with  a  small  proportion  of  osage-hedges  and  other  modes  of  fencingi 
Kent  County  reports  CO  per  cent,  of  post  and  rail  fence.  White  oA  or 
chestnut  posts,  with  cedar  rails,  are  much  used;  and  osage- hedged  ate 
popular  and  of  thrifty  growth. 

The  zigzag  rail-fence  surrounds  nearly  two-thirds  of  thd  inclosQM  of 
Matj'land  ;  post  and  rail  one-sixth ;  board-fence,  stone-wall,  i>ble-fenoe| 
and  other  styles  making  up  the  remainder.  Chestnut  rails  atid  IdcttSt 
posts  are  largely  used.  In  Kent  the  osage-hedgo  is  plashed  and  wat- 
tled upon  stakes  until  well  grown. 

As  indicated  by  returns  from  forty-one  counties,  four-fifths  of  the 
fence  of  Virginia  is  that  to  which  her  name  is  commonly  given.    Pev 
counties  report  more  than  a  small  proportion  of  other  kinds.    Albe- 
marle, Fauquier,  and  Culpeper  have  20  per  cent,  of  po^t  and  rail,  which 
is  the  largest  percentage  reported.    Chesterfield  has  60  percent,  of  iKWt 
and  board,  and   Botetourt  and  Culpeper  20.    Kappahanlipck,  Seott, 
Albemarle,  and  Fauquier,  among  other  counties,  return  a  folr  propor- 
tion of  stone- wall.    In  King  George  the  wattling  or  brush- weaving  style 
s  extensively  employed,  being  useil  for  one-fifth  of  the  inclodnreB. 
n    Scott  County  black- walnut  rails  are  still  used,  costing  $15  per 
honsand.    Among  the  material  used  are  found  locust,  cedar,  setod 
rinds  of  oak,  chestnut,  ])oplar,  walnut,  cucumber,  pine,  ash,  and  nearly 
•11  other  woods  of  the  forest.    The  legislature  of  the  State  has  eUadfid 
t  no-fence  law,  subject  to  acceptance  by  each  county,  and  many  have 
ratified  it,  and  fiiul  no  inconvenience  in  the  exemption  from  fences,  bat 
hn  '.iioprrr    c     ^ccivcd  wlth  grcut  satisfaction  by  the  people.    The  cot- 
'^1^/  ^'ickingham  says  of  those  counties  which  have  no  fences 

'»"*      -,v^i-    ,iO|)S  are  »'^ised,  '"^d  nearly  as  much  stock  as  before.'*  One 
'^    i-.ftl)OU(  •'    "    ^i"f    -^H»n..  ^^oniifv  thus  describes  the  lawfhl  ftace 

c.ixt      ,i.w,    W..O.    ,.     ^coi   i.piu  1     i..«^i«    vitb  Htouc,  andSfcothigli  if  made  witili 

r    >tUcr  inutcrial)  aod  so  close  that  the  beast  breaking  into  the  same  oonld  not  ciMp 

'iroa^^h  ;  or  witb  an  be(l;^o  2  jpet  high  upon  a  ditch  3  feet  deepaud  3  feet  broad;  Ot^ 

°ad  o'*  '•"''*  '»'"lge,  a  rail-t"'^*^"'»  of  2^  feet  high,  the  he*^«r«»  or  fence  being  ao  uluiUMIi^ 


II 
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Thron<;:hont  the  Sonthern  States,  a  section  in  every  State  of  which 
inon»  thjH]  one-half  of  the  farm  atea  is  woodland,  the  worm-fence  is 
almost  the  exchisive  mode,  except  in  the  vicinity  of  the  better  class  of 
buihlings.  Gulden  fences  are  usually  of  paliUgs.  In  retunis  from 
thiity -seven  comities  in  North  Can)litia,  there  is  only  one  reconl  of  post 
and  rail  fence,  10  iier  cent,  in  Sampson  County;  and  in  Chowan  one- 
half  is  board-fence.  In  ('aldwell  the  "  Van  Buren  "  fence  is  coming  into 
use;  the  worm  3  feet  in  width,  panels  5  to  10  feet  long.  A  very  little  of 
stone-wall  and  of  other  kinds  appears  in  a  few  of  the  reports.  The  pro- 
portion of  worm-fence  is  9G  per  cent.  In  South  Carolina  the  proportion 
of  crooked-rail  fence  rises  to  08;  it  is  95  in  Georgia  and  94  in  Florida. 
In  the  latter  State,  stone  is  placed  at  10  percent,  in  Gwinnett,  and  hedge 
of  Cherokee  rose  is  reported  in  Wilkes  and  Monroe.  The  repoited 
height  varies  from  4  to  G  feet  in  South  Carolina;  in  most  of  the  coun- 
ties 4A  and  5,  and  more  reports  place  the  height  of  North  Carolina 
fences  at  5  to  5^  feet  than  from  4  to  5.  Georgia,  which  rejiresents  fairly  all 
this  section,  makes  the  average  height  5  feet  in  nineteen  counties,  6^ 
feet  in  six  counties,  0  feet  in  six  counties  4j  feet  in  four  counties,  and  4 
feet  in  two  counties.  Five  feet  is  the  legal  height  fixed  for  fences  in 
most  ij'  not  all  of  the  cotton  States.  The  pn)portion  of  worm-fence  in 
Alabrtina  is  00  per  cent.,  10|K*r  cent,  representing  many  kinds,  ho  one 
of  which  has  much  prominence  in  any  locality,  except  board-fence  in  Col- 
bert, L'O  per  cent.,  and  post  and  rail  in  Montgomery,  15  per  cent. 
Osag(^-he(l»;e  is  marked  10  per  cent,  in  Montgonu^ry.  The  height  of 
fences  is  placed  quite  unifonnly  at  4J  and  5  feet  in  this  State.  For 
posts,  chestnut,  oak,  and  heait-pine  are  much  used. 

In  .^lississippi  05  i)er  cent,  are  worm  fences,  the  remainder  osage  and 
rose  hedges,  wire,  board,  and  post  and  rail ;  Claiborne  County  having 
28  per  cent,  of  the  hitter.  Half  of  the  counties  report  all  worm-fences. 
In  Claiborne,  post  and  rail  fence  is  made  by  setting  two  posts,  dropping 
the  rails  between,  and  fastening  with  caps;  wire-fence,  by  stretching 
wire  ui)on  posts  eight  feet  apart,  with  a  rail  or  slab-eap  from  post  to 

l)0St. 

Only  about  two-thirds  of  the  inclosures  of  Louisiana  are  surrounded 
with  the  Virginia  fence.  In  the  parish  of  La  Fayette  all  fences  are  post 
and  rail.  There  are  many  hedges  of  Cherokee  and  McCartney  rose,  and 
of  osage  orange,  in  the  Creole  section,  a  fence  made  of  cypress,  and 
known  as  Piciix  fence,  is  the  prevailing  style,  as  in  Iberia,  where  no 
other  is  known,  and  iu  Saint  Landry  it  amounts  to  GO  per  cent  of  the 
aggre«j:ate  fencing.  It  is  5  to  5j  feet  high.  Slabs  of  cypress,  9  feet  in 
length,  are  split  from  the  circumference  of  the  log,  in  size  about  10  by 
2  inches,  one  of  which  is  mortised  as  a  post,  for  every  four  tenoned,  to 
be  used  as  boards,  making  a  rough  but  strong  and  durable  board-fence. 
In  West  Feliciana,  nearly  all  inclosures  were  surrounded  by  Cherokee- 
rose  hedges;  and  they  were  so  effectual  and  i>opular  that  most  planters 
cut  (lov.n  all  wood  except  what  they  reserved  for  fires  and  plantation 
repairs.  They  died  out  during  the  war,  probably  from  fi-ost,  and  now 
poles  and  other  nnike-shifts  are  common,  and  every  year  the  destruc- 
tion of  a  portion  of  the  crops  results.  Sugar-planters  on  the  river  often 
fence  only  on  the  levee. 

V/orni-fence  constitutes  three-fourths  of  all  fencing  in  Texas.  Rail, 
hoard,  brush,  and  picket  are  styles  frequently  employed,  and  osage- 
oiange,  or  Bins  d'^Arc^  (from  its  employment  in  making  bows,)  is  used 
in  many  [)ortions  of  the  State  as  live  fence.  Cedar,  live-oak,  and  mes- 
(piite  are  used  for  posts.  The  latter,  Prosopis  ( Algarobia)  glandulosaj  is 
used  extensively  in  brush-fence.  Ditches,  5  feet  deep.  Gleet  wide  at  top, 
and  '6  feet  at  bottom,  the  earth  thrown  up  on  the  side  of  the  field  inclosed^ 
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are  made  where  timber  for  fencing  cannot  be  obtained  readily.  In  some 
counties  there  is  only  a  small  aies^  inclosed ;  ^'  not  one  rod  to  one  hundred 
acres"  in  Hardin.  There  are  sections  where  stone  is  obtainable  te 
walls  ]  one-fifth  of  the  fences  of  Lampasas  being  made  of  that  materiaL 
In  De  Witt  a  Mexican  fence  is  built,  constructed  of  logs  and  brush,  piled 
together  18  inches  in  thickness,  between  parallel  rows  of  posts,  7  feet 
long,  set  18  inches  in  the  ground,  and  3  feet  apart  A  citizen  of  William- 
son County  proposes  the  present  season  to  fence  five  thousand  acres  wiQi 
wire,  for  pasturage. 

The  worm  is  ahnost  the  exclusive  fence  of  Arkansas,  not  more  than  3 
per  cent,  of  other  kinds  being  used,  generally  5  feet  high;  in  some  cases 
less,  very  rarely  more.  Tenuessee  has  95  per  cent,  of  the  prevailiog 
style;  Giles  has  15  per  cent,  of  post  and  rail,  and  10  per  cent,  of  stone- 
wall ;  Haywood  20  per  cent,  of  lath  and  orange-hedge,  and  a  small  pro* 
portion  of  other  kinds  is  found  scattered  through  the  State. 

In  West  Virginia  the  worm-fence  amounts  to  85  per  cent.,  the  remainder 
being  of  almost  all  kinds  in  use;  some  having  but  seven  to  nine  rails  to 
the  panel ;  in  Kentucky  about  the  same  proportion,  from  4  to  5i|  feet 
high,  with  post  and  rail,'board,  and  stone,  4  or  5  per  cent,  of  each.  Worm- 
fences,  of  eight  to  ten  rails  to  the  panel,  are  common. 

In  forty-seven  counties  in  Ohio,  the  percentage  of  worm-fence  is  also 
about  85,  board-fence  about  10  per  cent.,  po^t  and  rail,  stone^  picket; 
hedge,  and  patent  fences  making  the  remainder.  The  neight  m  most 
localities  is  from  4^  to  5  feet  The  proportion  of  worm-fence  in  Michigan 
is  about  four-fifths,  board  being  also  used  quite  generally,  with  a  small 
amount  of  stone,  brush,  log,  and  other  structures,  and  some  nedging.  Hie 
height  is  in  most  counties  4^  feet.  Indiana,  which  is  well  wood^  neeff 
the  Virginia  style  for  four-fitths  of  all  fencing.  In  Lake  County  cbereis 
little  else  than  board-fence;  50  per  cent,  in  Kewton,  40  in  Warren,  and 
20  in  Switzerland,  Fountain,  Jefferson,  and  Vanderburgh.  Small  quan- 
tities of  osage-hedge  are  found  in  all  sections  of  the  State.  Wonn*&ioeB 
vary  in  height  from  seven  to  eleven  rails  to  the  panel,  being  highest  in 
the  cattle-farms  of  the  southwestern  part  of  the  State. 

In  the  prairie  States  the  worm-fence  has  less  prominence.  The  scarcity 
of  timber  limits  the  use  of  rails,  except  for  a  fence  of  three  or  four  raDs 
to  the  panel,  with  posts,  where  native  wood  is  to  be  obtained  at  aD, 
from  margins  of  streams  or  artificial  plantations  of  forest-trees.  The 
open  prairies,  having  railroad  communication,  are  fenced  with  boards 
from  the  northern  pineries,  with  cedar  and  locust  posts,  if  obtainaUe 
without  great  cost,  otherwise  with  oak  and  sometimes  chestnut.  In 
Southern  Illinois  timber  is  abundant,  and  the  old-fashioned  rail-fence  is 
largely  used.  From  fifty-six  counties  of  Illinois,  which  may  be  assumed 
to  represent  the  State  quite  fairly,  returns  make  a  i)ercentage  of  43  for 
worm-fence  and  32  for  board,  osage-hedge  standing  next  in  promineneei 
Some  counties  already  have  a  very  large  proportion  of  this  hedge,  vix: 
Kanlcakee,  75  per  cent. ;  Henderson  and  Stark,  50 ;  Marshall^  40;  Maooa* 
pin,  33;  Knox,  30;  Bock  Island,  Warren,  Lee,  Adams,  Madison,  White- 
side, 25 ;  and  Bureau,  Fulton,  Peoria,  Gi*awford,  20.  It  is  coming  into 
general  use  with  great  rapidity.  In  Bichland  osage-hedge  is  not  popnlar, 
llic  expense  of  trimming  being  deemed  greater  than  repairs  of  other  fenoeSi 
In  thirty-four  counties  in  which  osage-hedges  are  particularly  mentioned, 
tlie  average  percentage  is  about  20. 

Worm-fence  constitutes  54  per  cent,  of  the  reported  fencing  of  Wis- 
consin, and  board  fence  32  per  cent.  Post  and  pole,  log,  brash,  stone, 
ditch,  ^^  Shanghai,"  and  various  fancy  styles,  are  made.  Ingenuity  to 
exercised  in  prairieregious  for  tlie  invention  and  building  of  fenoss 
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reciuirin^  the  smallest  possible  amount  of  material.  A  hurdle-fence  is 
popular  ill  Eock,  supported  by  short  stakes  which  reach  to  the  third 
rail,  which  is  longer  than  the  others,  thus  lapping  over  and  connecting 
one  panel  with  another. 

In  Minnesota  the  proportions  of  the  principal  kinds  are  as  follows : 
worm,  33  per  cent. ;  post  and  rail,  27 ;  board,  26 ;  and  14  per  cent,  of 
other  kinds,  including  (tamarack,)  pole,  wire,  "leaning,"  and  other 
fences.  Average  height,  about  4J  feet.  Oak  and  pine  are  used  in  con- 
struction of  board  fence,  while  walnut,  ash,  cottonwood,  tamarack,  elm, 
linn,  and  other  woods  are  used  for  raUs. 

No  greater  variety  of  fencing  exists  in  any  State,  than  is  found  in 
Iowa.  An  average  of  48  county  returns  indicates  24  per  cent,  of  worm, 
23  of  board,  14  of  post  and  rail,  and  39  of  a  miscellaneous  list  of  styles, 
among  which  osage-hedge  is  most  prominent,  reaching  GO  per  cent,  in 
Cedar,  33  per  cent,  in  Clinton,  25  in  Scott,  and  smaller  proportions  in 
many  other  counties.  In  Muscatine  the  proportion  of  board  is  90  per 
cent.,  80  in  Harrison,  75  in  Scott,  and  60  in  Henry  and  Jasper.  In 
Mitchell  63  per  cent,  is  post  and  rail,  and  50  in  ^arroll  and  Floyd.  The 
"  Shanghai"  fence  is  made  of  rails,  three  to  five  to  the  panel,  laid  on 
the  crotches  of  forked  stakes  driven  into  the  ground,  staked  and  sur- 
mounted with  riders.  In  Mahaska,  as  in  other  counties,  some  inclosures 
include  a  dozen  farms  in  a  tract  of  2,000  acres  or  more.  A  "leaning^ 
fence  is  used  in  some  places,  the  posts  set  at  an  angle  of  40^.  The 
"  Bloomer^  is  made  with  three  rails  and  stakes  to  the  panel.  Several 
counties  have  no  fences,  animals  being  prohibited  by  law  from  run- 
ning at  large.  Five  wires,  8  inches  apart,  stretched  upon  posts  8 
feet  apart,  with  one  stay  midway^  makes  a  popular  fence  in  some  place& 

The  worm-fence  again  predominates  in  Missouri,  amounting  to  74  per 
per  cent.,  while  there  is  2G  per  cent,  of  board-fence,  and  "  corduroy^ 
(poles  nailed  to  posts)  hedge,  post  and  slat,  stone,  palings,  "rough 
and  ready ^"  and  fancy  styles.  There  is  30  per  cent,  of  osage-hedge  in 
Henry,  20  mGreene,  and  a  large  amount  of  growing  hedges  in  difterent 
part  of  the  State.  From  seven  to  twelve  rails  to  the  panel  are  used  in 
worm-fences.  Post  and  rail  fence  is  often  made  with  three  rails  for 
cattle  and  six  for  hogs,  and  board-fence  with  three  or  five  boards. 

It  is  difficult  to  calculate  the  comparative  prominence  of  styles  in 
Kansas.  Averaging  the  returns,  the  worm-fence  appears  to  constitute 
but  18  per  cent.,  board  12,  and  post  and  rail  9 :  leaving  61  per  cent,  for 
a  great  variety  of  fences  reported  somewhat  indefinitely.  The  osage- 
hedge  is  very  prominent,  apparently  bidding  fair  to  be  the  principal 
fence  of  the  State.  It  is  reported  at  100  per  cent,  in  Cloud;  50  in 
Bourbon,  Franklin,  Linn,  and  Osage;  40  in  Leavenworth ;  33  in  Doug- 
las ;  30  in  Anderson.  Dickinson  reports  400  rods  of  stone- wall,  built 
at  $2  per  rod.  The  Shanghai  fence  is  also  found  in  JSIansas.  Cherokee 
county  reports  fences  with  names  hitherto  unheard  of,  "  the  eccentricity 
of  whose  construction  language  very  feebly  conveys." 

In  many  counties  of  Nebraska  few  fences  are  to  be  found.  About  30 
per  cent,  of  existing  fences  are  post  and  rail,  25  per  cent,  board,  and  the 
remainder  hedge,  wire,  Shanghai,  and  earth-walls  3J  feet  high ;  Hall 
County  having  25  per  cent,  of  the  latter. 

Board-fence  appears  to  predominate  in  California ;  two-fifths  being 
of  that  style  in  the  counties  reported,  nearly  one-fourth  post  and  rail, 
and  the  remainder  brush,  picket,  worm,  &c.,  including  a  small  amount 
of  live  willow.  Napa  and  HumJ)oldt  have  a  considerable  proportion  of 
worm-fence. 

A  large  proportion,  fully  90  per  cent,  in  the  retoms  received,  of  the 
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fencing  of  Oregon,  is  of  Virginia  style.    The  remainder  is  mainly  con- 
structed witb  bonrds.    A  few  [)icket-fences  are  reported. 

In  Washington  Territory  wood  is  abundant;  worm-fetice  is  the  pre- 
vailing style.  Utah  has  poor  material  for  fencing;  is  inclosed  with  poles, 
brush,  post  nnd  rail,  and  inferior  forms  of  fences.  Ked  pine  is  tuauh 
used  for  rails,  and  aspen  poles  are  abundant.  Fence  material  is 
scarce  in  Colonido,  except  among  the  mountains.  In  the  dry  atmos- 
phere of  the  mountains,  pines,  (irs,  aspen,  and  other  soft  woods  Isi^ 
well.  A  Utah  correspondent  says  the  aspen  will  hist  twenty  j'ears  if 
not  resting  on  the  gnmnd.  There  are  few  fences  in  New  MexioA 
Tliere  is  a  law  against  trespass,  and  each  county  is  ano\red  to  regnhite 
the  time  when  cattle  may  be*  turned  loose,  which  is  generally  from  No- 
vember 1  to  March  1.  From  corn-planting  till  harvest  is  tinished  (at 
tie  must  be  herded,  and  the  owner  is  made  responsible  for  any  damages 
they  may  commit.  The  Doiia  Ana  correspondent  says  there  is  not  a 
rail  in  New  Mexico.  Walls  are  built  for  small  iuclosuneti  of  adobe, 
or  unburned  brick.  A  fence  is  sometimes  built  of  cedar  fioles,  set  op- 
right  and  close  together,  with  a  horizontal  pole  bouuil  to  each  upright, 
near  the  top,  by  strips  of  raw-hide  an  inch  wide.  In  Aiizoua  ami  Ne- 
vada small  poles  are  much  used  for  fencing,  though  a  small  an»  only 
is  inclosed. 

In  recapitulation  it  will  bo  seen  that  worm-fence  predominatesin  Ver- 
mont, New  York,  and  In  all  the  States  west  and  north  west  of  New  Jers^, 
except  ICansas,  Nebraska,  California,  and  Nevada,  and  the  Kocky  Moun- 
tain region,  though  but  slightly  in  Vermont,  Minnesota,  and  lywa    Its 
proportion  in  the  former  States  exceeds  that  of  all  other  kinds  com- 
bined, except  in  Vermont,  New  York,  Illinois,  and  Iowa,  in  the  latter 
constituting  scarcely  one-fourth  of  the  total  fencing.     It  may  Biitiy 
be  ranked  as  the  national  fence,  though  it  is  temporary,  giving  wny 
gradually  to  kinds  re(piiring  less  lumber,  and  covering  less  laud,  as 
well  as  making  a  less  awkward  appearance   not  at  all   indicative  of 
the  straight- forwardness  of  the  American  character.    Board-fence  Is  the 
prevalent  style  in  California,  and  next  to  worm  in  Vermont,  New  York, 
in  all  the  Southern  States  south  and  west  of  Maryland,  r though  the  per 
centage  is  still  small,)  and  in  all  the  Western  States  in  wliiuh  wonu-fenee 
predominates,  except  Minnesota  and  Nebraska.  The  i)OSt  and  rail  style  is 
the  main  fence  in  New  Jersey,  and  stands  second  toother  kinds  in  Hfline, 
Massachusetts,  Pennsylvania,  Delaware,  Maryland,  Minnesota,  and  Ne- 
braska. Stone- wall  is  the  principal  fence  in  Maine,  New  Ilaiup^ire,  Masear 
chusetts,  Rhode  Island,  and  Connecticut ;  and  the  next  in  prominence  in 
New  Hampshire,  Rhode  Island,  and  Connecticut,  is  board-fence.    Fbr 
hedges,  the  osage  orange  stands  iirst,  being  already  in  efficient  condi- 
tion in  Illinois,  and  largely  planted  west  of  the  Mississippi :  while  it  is 
coming  gradually  into  use  in  all  of  the  Middle  and  Western  States  soatli 
of  the  fortieth  parallel  of  latitude,  and,  to  some  extent,  for  oniameutal 
purposes  in  the  Southern  States.    The  Cherokee  and  McCartney  roee 
(botauically,  Rom  laevigata  and  R,  Macartnea,)  are  preferred  by  many 
as  hedge-plants  in  the  States  of  the  Gulf  coast.    The   white  willow, 
Salix  alba^  and  other  plants  are  employed  for  hedging   purposes  lo 
a  very  limited  extent.    The  following  table  shows  the  .proportion  rf 
the  [uincipal  iduds  of  fence  in  the  several  States,  as  averagCHi  from  ttaB 
reports: 
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GatcK. — Many  doacriptious  aro  received  of  different  styles  of  gates 
nsed,  Willi  plsiiii  drawings  in  many  cases;  but  the  variations  are  8o 
nnnieions  and  wide,  even  in  tbe  same  State,  and  the  deacriptioD  id 
many  instances  so  iudefluite  and  incomplete,  that  it  would  be  imiussi- 
ble  to  attuiu  [lerfect  accuracy  in  an  exhaustive  exirasitiou.  The 
gates  of  wooded  regious  are  of  a  heavier  pattern,  and  those  of  the 
settled  States  whicti  have  not  given  place  to  recent  improvemeuts  are 
verj'  clumsy  in  constrnctinn  and  movement.  The  common  slat-gate  is 
in  %'ery  general  nse.  'The  balance  pole  is  largely  employed  in  nearly  all 
sections  of  the  country,  especially  in  the  older  settlements.  Gates  turn- 
ing iijifm  hinges,  fasteired  with  "hook  and  eye,"  moving  in  a  socket, 
Chose  «"it!i  wooden  latches  and  every  imaginable  style  of  fastening, 
arc  fount!  of  such  variety  and  form  of  material  and  mode  of  cod- 
struction  as  almost  to  defy  description.  Lattice-gate^  and  fancy 
styles  aro  commou  near  dwellings  and  in  the  vicinity  of  towns.  Tbe 
tendency  in  the  new  farming  regions  is  to  lightness  of  material,  facility 
of  moveinent,  and  cheapness,  with  the  requisite  degree  of  strength. 
Many  of  them  are  patented.  Large  numbers  of  new  patterns  are  built 
in  the  Western  States  at  SI  to  8li  each.  Perhaps  the  most  popular  is  a 
slidc-and-swiiiK  gate,  which  moves  back  on  rollers  part  way,  balancer 
on  a  pivot  in  tbe  post,  and  turns  round  at  righ.;  angles.  In  many  coun- 
ties in  the  South,  few,  if  any  gates,  are  reported,  while  in  others  nearly 
all  the  ojieuings  are  gates;  in  a  few  there  are  neither  gates  nor  bars, 
lint  "  slip  gaps."  The  correspondent  in  Henry  County,  Virginia,  says 
that  the  llekls  there  are  entered  by  pulling  down  a  corner  of  the  fence; 
th;it  it  becomes  less  snbstautial  every  time  it  is  taken  down,  until  it 
will  IK)  longer  restrain  stock,  when  "  the  exasperated  farmer  rights  It  np, 
props  it,  and  perha|>a  cuts  thorn  rushes  to  lay  upon  it,  and  SnaJIy  pnlla 
Ao^-H  another  portioa  of  the  fence  where  the  same  experiment  is 
repeated." 

Tlie  loliowing  table  gives  the  estimated  percentageof  openings  guarded 
rcsp<>i'tivdy  by  gates  and  bars,  and  the  average  cost  of  gates.  A  «ubQ 
proportion  of  the  iuclosnresof  certain  States  have  neither  gates  nor  bar& 
It  is.  of  cotuse,  understood  that  these  statistics  include  oi3y  farm-gabU: 
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The  average  proportion  of  bars,  in  the  whole  coantry,  is  aboat  63  pet 
rent:  of  (rates,  43 ;  leaving  about  Tperceut.  of  openings  for  Blipgaps 
or  otner  mode  of  entrance. 

COST  OF  PAEM-FEMCBS. 

Cost  of  material. — A  ffreat  variety  of  material  is  used  for  board-fencea, 
Of  coarse,  inferior  qnalitics  of  lumber  are  taken — tbat  which  is  rooj^ 
and  knotty,  or  those  kinds  of  wood  less  in  request  for  house-flniehing  n 
fumiture-makiug.  Wliere  oak  is  abundant,  it  is  often  employed;  haa^ 
lock  and  sprnce  are  used  largely  in  New  England,  Kow  York,  and  else- 
where, as  other  timber  increases  in  value ;  and  the  cheaper  grades  o? 
])iue  are  extensively  used  in  the  ^Northwest,  and  culls  &om  oak,  poplar, 
ash,  and  other  woods. 

The  average  cost,  as  reported,  is  given  in  tlio  accompanying  table, 
from  which  it  appears  that  boards  used  for  fences  are  dearest  ia  Texai, 
costing  $29.53;  $28.95  in  Kansas;  S27.8S  in  Sobraska;  S27  m  Dela- 
ware, and  825.fJC  in  Rhode  Island.  The  cost  is  least  iu  Geoi^o,  913; 
812.37  in  Oregon ;  and  $12.85  in  Florida.  The  cost  of  rails  are  higtieri 
in  New  Jersey;  next  in  order,  Nevada,  Rhode  Island,  MassachnsAtB, 
mid  Connecticut.  The  lowest  figure  is  $8,13  per  M,  in  Florida;  tlien 
tleorgia,  Alabama,  South  Carolina,  and  Mississippi. 
Price  of  malirial. 
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Cont  of  fences  per  rod. — There  is  a  j^cat  difQcolty  in  estiinating  the 
30st  of  fences,  from  tlie  variety  and  differing  valne  of  materiEil  used, 
and  tlie  many  tinds  of  fences  built,  as  well  as  the  differences  in  their 
lieight,  massiveness,  and  thoroughness  of  construction.  The  beat  built 
fences  in  the  United  States  are  in  Bhode  Island,  if  the  returns  are  cor- 
rectly made,  and  their  average  cost  is  the  highest.  The  best  fences  are 
of  stone,  and  they  are  also  cheapest,  repairs  costing  little,  though  their 
iirst  cost  exceeds  that  of  any  other  kind. 

The  cost  of  fences,  as  stated  below,  is  lowest  in  the  Sonthern  States. 
It  is  deemed  best  to  give  the  averages  of  the  figures  returned  for 
those  States,  though  they  do  not  adequately  express  the  real  cost. 
It  is  stated  in  many  of  these  returns  that  the  price  per  rod  returned 
is  simple  the  cost  of  "mauling  the  rails"  and  laying  them, 
without  counting  expense  of  teams  for  hauling,  and  iu  some  cases 
of  board  while  doing  the  work,  Nothing  is  reckoned  usually  for  the 
value  of  timber,  and  the  estimate  is  often  based  on  the  bare  wages  of 
hands  employed  by  the  mouth.  The  work  is  done  by  tenants  as  odd 
iobs,  or  in  the  winter  interval  between  cotton-picking  and  cotton-plant- 
iug,  as  one  of  the  requirements  of  their  contract,  and  so  the  expense  is 
scarcely  considered.  While  giving  these  averages  as  they  are  made  in  this 
table,  an  eular(;ed  estimate,  intended  to  include  all  the  actual  elements 
of  cost,  is  used  in  calculating  the  total  cost  of  farm-fences,  which  may 
be  found  in  a  subsequent  table.  The  returns  are  very  complete  as  to  the 
cost  per  rod  of  worm,  post  and  rail,  board,  and  stone  fences,  but  not  so 
full  as  to  the  various  other  kinds.  The  estimate  of  average  cost  per  rod 
in  each  State  is  based  upon  prices  and  proportions  of  each  kind  of  lence. 
Cottier  rod. 
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AmoiittaHdcosloffeTicing. — The  inquiry  was  made  for  "the  number 
of  rods  of  fence  to  each  one  hundred  acres  of  farm-lands,  including  to- 
gether improved  and  unimproved  lands."  As  a  few  in  the  older  8tat«s, 
and  many  in  the  South  and  West,  answered  with  reference  only  to  the 
•'improved"  acres,  it  was  deemed  proper,  in  calculating  the  acres  fenced, 
to  avoid  an  exhibit  erroneously  large,  to  exclude  one-fourth  of  the  unim- 
jjTOved  area  in  the  New  England  States,  (with  the  exception  of  Maine,] 
the  Middle  States,  and  Maryland;  one-half  in  the  unimproved  portion 
of  farms  in  the  States  of  the  Ohio  Valley  and  lake  region,  between  Ken- 
tucky and  Wisconsin,  and  in  Maine;  three-fourths  of  unimproved  lands 
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in  tlie  states  lietwcon  Virginia  nnil  tLe  Itlississippi,  where  only  the 
" iuiproreil "  area  is  asually  reckoned  us  the  tana;  all  of  tba  Diiiiii- 
proved  land  in  Virginia,  (\vli»re  a  not'euce  law  lias  beeu  enuctedi)  Floiidi, 
aud  Louisiaua,  wliei-e  water  bouudaries  save  inacli  t'enciDg ;  aui)  in  Miit 
nesota,  luwa,  Kuustis,  NebraKka,  and  Catifornia,  where  Bome  iinprored 
Iftud  is  uiitbuced,  ouly  tliree-fourths  of  the  improved  area  was  taken, 
lu  (uUculating  the  uumber  of  rods  of  fcociug,  the  estimate  of  the 
number  of  rods  to  each  one  huudreU  acres  wad  carefully  made  fiom  tkt 
reCunis,  as  follows ; 
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From  all  this  data,  the  calculation  of  amount  amlcostof  femceaiBtlie 
Uoited  States  leads  to  the  followiug  result: 
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lost  of  repairs, — Tbe  annual  cost  of  repairs  of  fences  varies  with 
cost  of  material  of  which  they  are  constractetl,  and  tbe  durability 
thjt  material.  It  is  comparatively  low  iu  the  New  England  States, 
account  of  the  large  proportion  of  stone-wall  in  that  section;  and 
'  in  the  South  because  of  the  abundance  and  cheapness  of  niateri4l. 
8  undoubtedly  too  low  in  that  section,  few  of  the  reports  recognizing 
r  vahie  whatever  iu  the  wood  ased  for  rail-splitting.  The  cost  is 
itively  high  iu  the  older  States,  where  timber  is  becoming  scarce, 
I  in  the  prairie  States,  which  are  nearly  destitute  of  home  supplies. 
the  Rocky  ]\Iount<iiu  section  the  cost  is  increased  in  cousequence  of 
perishable  uature  of  the  material  employed,  much  of  it  being 
ish  or  poles  of  soft  woods.  The  true  average,  as  nearly  as  possible, 
h(»  figures  received  from  the  several  counties  reporting  in  each  State, 
:e  been  takeji  as  a  basis  of  the  calculation,  and  the  resulting  total 
t  of  repairs  for  all  the  Suites,  (uot  including  Territories,)  is  $93,- 
,j87 — a  total  which  may  be  accepted  at  a  low  estimate.  A  proper 
)wauce  for  low  estimates  in  the  Southern  and  some  of  the  Western 
.tes,  would  make  it  fidly  equal  to  the  aunual  interest  on  the  cost. 


Statca. 


10 

nanipshiro 

nmii       

sailiusetta  . . 

If   Irtl^llnl  . . . 

itvtiiut 

York    

.r«'rwy 

isylvania  — 

u  a  n*    

ylainl  

iiiia      

:h  Carolina. . 
1)  CHntLiua  . 

•;:ia 

i»la    

>.iina 

<issippi 

isiaiiu 

w     

iiiisas 

M-seeo 


t  Virginia 


o 
o 

« 

o 


$3  06 
3  80 


00 
50 
75 
50 
OG 
80 
32 
50 
80 
51 
40 
00 
00 
tjQ 
G5 
26 
6  51 
8  50 
5  02 
5  00 
4  50 


09 

o 

1 

o 
H 


$955,166 

l.OlCi.'iSiS 

1. 291,  IS4 

949.275 

258.168 

I,  491.  262 

11.96!».294 

2.4t».4ll 

9.  ri8:i.  078 

451.  767 

2, 0^1. 01»6 

I.  4:t2.  964 

1.  bU\  1 13 

1,  CVi.  <J44 

2.  410.  2:t5 
12!».80I 

2,  i:n.  653 
1, 422. 092 
5:ft4.««4 
2.  551.  712 
1, 150.  504 
3,2H,092 
1,647.252 


States. 


Eentncky 

Ohio   

Michigan, 
liidiana  ... 
niinois  — 
Wiwxmsin 
Miuueaota 

Iowa 

MiHanari  .. 
KaiiHas  . . . 
Nebraska  . 
CflJiforuia. 
Oregon  ... 
Nevada . . . 


Total  cost  of  annual  re- 
pairs  

Interest  on  the  original 
cost  at  6  per  cent 


Grand  total,  exclnaive  of 


rebuilding  of  fences. 


o 
o 

o 


$5 
5 
4 
5 
9 
4 
5 
9 
4 
6 


15 
25 
00 
40 
50 
55 
10 
80 
90 
75 


8  50 
8  SO 


7 
9 


50 
00 


o 


o 
H 


$4,035,031 

8,167.985 

2.  418.  572 

5,  I8t9l2 

10.  201.  140 

2.103.851 

37H.966 

3,094.068 

3, 157. 683 

4521345 

175.  992 

1,797.039 

376.747 

26.681 


93.963,197 
1H8S2.995 


198,606,183 


This  exliibit  makes  the  cost  of  fences  nearly  equal  to  the  total 
ount  of  tbe  national  debt  on  which  interest  is  paid,  and  about  the 
ne  as  the  estimated  value  of  all  the  farm  animals  in  the  United 
ites.'  For  every  <lollar  invested  in  live  stock,  another  dollar  is 
Hired  tor  tlie  construction  of  defenses  to  resist  their  attacks  on  farm 
Mhution.  Exi)eriment  has  proved  that  at  least  half  t.  is  expense  is 
lecessiiry.  Wherever  it  has  been  tried,  wherever  farm-animals  {ire 
trained,  aud  their  owners  are  placed  under  (fence)  bonds  for  the  good 
liivior  of  Uieir  restless  dei)endents,  the  system  is  regarded  with 
leral  and  growing  satisfaction,  capital  is  released  from  unprofitable 
estnient  and  made  available  for  farm  im|)rovemeut,  soiling  is  en- 
iia^ed,  tlie  manuiial  re^«)urces  of  stock  husbanded,  and  the  way 
»l)iire(l  for  larger  pnxluction  and  higher  profit.  Even  where  a  herd 
;  ot  some  sort  has  not  been  eu<icted,  the  tendency  is  sti*ong,  as  many 
respondents  assert,  toward  the  reduction  of  the  amount  of  fencing; 
repairs  are  needed,  division  fences  are  taken  down  and  the  material 
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used  to  keep  oatside  fences  in  repair;  fields  arc  almost  overy< 
becoming  larger ;  in  the  younger  States,  a  single  field  often  an 
all  requirements,  and  sometimes  a  single  inclosare  embraces  wi 
its  bounds  many  farms.    The  entire  town  of  Greeley,  in  Col 
with  its  suburbs  for  gardens  and  small  market  farms,  is  snrroi 
with  a  single  fence,  the  cattle  being  excluded  and  kept  outside  o 
the  illimitable  plains.    It  is  possible  to  dispense  with  fencing  to 
value  of  one  thousand  million  dollars,  and  the  advantages  of  the  ch; 
would  greatly  overbalance  the  inconvenience  of  it.     Let  the      m 
discuss  the  subject  in  the  light  of  actual  experiment,  rather  than  im 
the  influence  of  ancient  prejudice,  and  their  views  will  soon  coin 
with  their  tnie  interests. 


UONATIONti   TO  ,MUSEL'M.  613 

DONATIONS  TO  MUSEUM. 

r 

Nam-'.  ,  I£c8ideuce.  Artii'lc. 


Ad.inis.  T.r, AVaHhinj^toii,  1). ( ' !  iyilk-nxoth, Attactut cecropia. 

Akliurs>i'.  .Inliu l?i-ookl.\-n,  I/.  I '  Silk-wonu  t'i;i5»,  Jt.inorL 

A ndnAv.-*,  .F .  1' ManasMs,  Va '  Specimeiw  of  wool. 


A ndcr.-M-m.  U.i\ ( iraytowu,  Tex 

.Nntiwll.  Tlioiiias Wasbiuijtou,  I).  C  . 

Aiuiy  Mt'tli*  ul  Mnsiuin Uo 


Suake8  Hud  watn. 

i  !uiitlarau;^o  wood. 

Photocranu  of  »  corn-cob.  irni-iiibliiij;  u  hamau 
hand.    luHeet,  DyiM*tcs  titytu. 

A ii5t iu.  J '..  1  • ;  15o«toii,  3Liss Alcoholic  iiiuccti*. 

Ii;jk»r  cv  ilcu<li '  Kshcol,  Pa i  Apples  for  modclinp:. 

I '.irjilVM.  A '  AVashington,  1>.  C Throe  varieties  of  com. 

lUistf,  15.  K..  A;  .Sou New  York  City,  X.  Y i  Sampler  of  x>otatoc8. 

l*»o«  riior,  ('   Vovay,  Iiid    .  .* Loaves  in,iured  by  call  insects.    G  alU  on  burr-oak. 

IJ<»n«'lli.  I>aui«'l. . -^ Saint  Thonias,  Nov Two  varieties  of' cirietl  raiMiuu  fruui  Nevada. 

I'.irwor.  ( 'aptiiin  .' AVashinijton,  D.  C Com  millet  from  Senejranibix 

J Irnwn,  .7 aim  s  C- BamweU,  S.  C Tnniel  niaki,  nioinn,  and  common  prolific  cottons. 

iSiimiiinll.  J.  II W:u*hingtou,  I).  C Sacks  of  Indian  manufacture  from  Bogota,  South 

America. 

r.i  yaiit .  A.  H.  K Clarksvillc,  Tex Insects  aud  specimens  of  natural  history* 

liuilMi'.  K.  P ,  New  London,  X.  U Specimen  of  excelsior  oats. 

r.ui  Ion.  H(»n.  A.  -V S<*cretar^y  Santo  Domingo     Specimens  of  crude  and  refined  wax,  coffee,  cocoa. 

i      Commission.  '      sujpir-cane.  &.€. 

v.uttorfuM.0. 1^ TVilminrtou,  Vt Samples  of  maple-su{;ar. 

( '.ipnui,  lb '11. 11 ;  Yeddo,  Japan Japanese  papers,  silks,  silk-worm  egf:^  seeds,  &.c. 

<  liapniaii.  (  m  or-^e  T ,  Now  York  Citj* '  Beet  sugar;  maao  in  London. 

<  lark.  A.V Newton,  N.  (' ,  Tumel  makl  cottoiL 

<  o.itr^.  Liinniiij: New  Zealand Wlieat  and  o.its. 

Cook,  TliumasK  Victoria,  Tex '  Wild  hemp.  (') 

1  »iai!,  William  S :  Homellsvillo,  N.  Y ■  Crystalixeil  maple-su;;ar. 

Ikitz.  \V.  II i  Kingston,  Tonn ;  Insects. 

I  )t  u'trre,  Taylor ,  New  Orleans,  La !  Machine-cleaned  ramie. 

nownwanl.  jaiut  s |  Wilmington,  Del t  Sisal  hemp. 

'•'nif.  H Basle.  Switzerland ■  Silk-woven  sashes,  badges,  A.o. 

I  iiidh'>.S.  M j  ,111 Grain  from  burned  elevat<»r,  from  Cbica;;©,  111.; 

hazel-nut,  and  curious  growth  of  a  sweet-potato 

vine. 

i  iMiiiii;,'.  J  Toronto,  Canada Twenty  siiecimens  of  grain,  seeds,  &.c. 

In  «liii»li,  William Eddj-ville,  Iowa I  Largo  corn,  two  samples. 

1  "r»iK h.  L.  L lk»eH-wax. 

« ialil).  William  M Specimens  of  weds. 

«;anl«'U»r,  William Hawaiian  lMlaud.<< si>ecinu*us  <if  nuti<,  seeds,  ic. 

'  M  t ty.  A    Washington,  I).  C In.^ects. 

<  rl'.ver.  TowmMwl do Foreign  game-birds,  sixteen  specimeui«. 

• ;  v^nlhrb.  Williaiii Puxton,  III •  Sorghum-sugar,  two  sp<K;imeus. 

*ir«  ru,  William  N ;  Troy,  N.  Y ,  Sp<'cimens  of  mnnzenita  and  cocoa  wood  fi*om 

j      California  and  West  Indies. 

Hall.  .T.C Aigeutine  Republic I  Alpaca-wool. 

ilartt.Cli.  Kit  (I Prov. do  I*ara, Brazil :  < ruarana-paste. 

1  Itatoii,  J.  (' I^vaca.  Tex ,  Texas  cocoons,  (i?.  inori,)  arrow>hcad8 ;  homedfrog. 

Ifillianl.  ( ■  Northtield  Farms.  Mass. . . ;  S|M»cimrns  of  pop-com. 

11.  ili-hnHlt.  I Vustin.Tex ColUnrtions  of  insects. 

H«lujiii»,  William Washington,  1>.  C ■  T#arg«' asparagus. 

n.  iMim*.  1».  W  .. ......    IMiiladelohia,  Pa '  Bufl(;«H.liin.  Brahma,  and  other  fowls. 

Ifoldvii.  Tli'tma^  W lioston.  MaMS ;  Mammoth  )m)ARo. 

H.ni.  Dr..  (I.  II .v.    Philadelphia.  Pa CoUiHtiou  of  U-etle.-*. 

M  ut<  hii:-s.  .1.  M Yosemite  Valley,  Cal Ins«'<t  IihmI  of  Indians  fnmi  Mono  I^ke,  Cal. 

.1  ajiaii.  .-(>  ( ;..vt  rnmint |  Samples  of  paper,  A:c.,  from  JaiNin. 

I<  i!iii!i;:s.  I)r..S.  K Coatopa,AIa S«impb's  of  cotton. 

•I.  V.  (11,  l)r.  J.  ( ; United  State."*  consul.  Sin-     A  varii-tj-  of  paper  made  from  the  bark  of  a  tree. 

gap<ire,  India.  i 

•I . .!tn.><oii.  l>  A Grithn,  (Ja EimUian  and  other  cottons. 

I.'liu.si.ii.  H.iiry Washinuton.  D.  ( • Hirch  bark  from  Maine. 

K.«  nan..],  j:  Bi-ook  Haven.  Mis.^ lUar-grass  aud  oilier  fib<>rs:  apples;  Indian  relics. 

Kiii-.-'i»iii  >.  \\  .«; Siitj  Antonio.  Tex Coioons  of  an  ichneumon  tl\. 

'^""    1^^     MlK-marle.  N.  C Ki^ptian  cotton. 

1^ ",'''  J  -    ^^    •  Sw.deii Whiti-beet  sugar  made  at  St«M*kh«>hii,  Sweden,  l-?;". 


^'     rt'-f'.ii^ I. u-kson  County.  Io^va S{)ecinien8  ortilxT. 

•'•  '     J^  Commander  Uiiitrd  States     Si>ecimens  of  cott<»n,  New  Zeidaud  flax,  coffee. 


a 

■.V 


l.i>rki;;il  t.    .1.    L 


Steamer  Besaca. 

Ligonier,  Ind Kg vptian  wheat . 

'  V\''"-  'J;  ^\    ■■■ Exeter.N.  H Large  coUeition  of  com. 

■^'»'''^i- '''"*••••  ^^ rniversity  of  Vir;iini:i Spo<'imens  of  rosin,  t&c. 

M.ii  1 .;««.  ^\ .  II.  C .Sprinu-whe;it  grown  by  Mr.  Ilill,  on  Big  Thomp 

son,  Coh)rado. 

.Mr.  iiln-.  -Mr-.  F.  K.  J.    Belize.  British  Honduras..  Specimen.'*  of  insects,  reptiles.  Ac,  in  alcohol. 

Moit-.ii.  .1.  \\ Na.HhviUe,  Tenn Americangrown  opium. 

Mo:;lt..:i.  M.  M Monticello,  Iowa I^Kiists,  (Cicadas.) 

.N  uiir^.  KoIm  rt Phihulelphia.  Pa Lace  Imrk  from  Jamaica. 

1  'In .  r.  .M.N CincinnaU, Ohio Pears, Mrs.  Jaekaon, (seedling  from  Seckd), and 

'  I)uclu»sse  D^Angouleme. 

:VS  A 


r)i  I 
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Donations  to  mmeum — Contiuued, 


Nniiu'. 


Ilr'sitl'Min- 


Artlulo. 


()Mil<:*Iuy>.. (MiJirli's  I, 

rahiirr,  Ih'.  1-^ 

ralii/.-tl<t ' 

riury,  Dr.  <'.(' '; 

rilttOl"^lMl,   rl.    M. 

iJivi'H,  w.  ir ! 

l{o1»('m»ii,  Si.'t^rtury 

Ii«Mlu'«*rj<.  (J.  A  . .  .*. .    . ..' 

Ii'oH-iiliannii«-r.  M I 

S^.•Ul^^^(r^il;l^  1  *.  V 1 

St;o;xi:in'*,  S.  K ' 

.Si'lU,  MilcK 

I 

Shields 

Shumucliei .  T | 

Smith,  jr.,  Jiw 

Siuith.s<iui:iu  riiMitution 

I 

S|icltmaii.  W I 

SJiriUjiU',  A  uiawi 

St»'th«.K 

Su•^\aI■l.^.  r. , 

Taylor,  A.  S ! 


liaUininn*.  ^M 

\ViL»4hiii;iloii,  1).  (^ 

I'rium  iJii«)r^«»  Couiity,  Alil 
\Vashiii;;loii,  D.  < ' . .  - '. 

Al.ttncilii  l!ouuty,  Cal 

\Va»liiu;ilon,  1>.  C 

...ihi  

TiUIkIoii,  Va 

KattU-Miak«'.  ( 'al   

ItoUiiiiuiv,  Mil 

(li»  

S;iiiit  Loiius.  Mil 


SiUito  iJoiuInird 


...J 


■\VashiiiL't«»n.  1).  C . 

Kntcnu'isi',  ^Ii>s. . 
I'lovitliiii.L'.  ]L  1. . . 


Vitk;:.  <:.il 

"Moiit^niiii-ry,  Ti;x. . 
Santa  Jli'iliiiia.  Cal. 


TuiU'T.  l)ii\i»l  (■ \\'a>iiiM;;tMi).  J>.  (' : 

'riioiuas,  ('.ynirt l>c.  Siti».  Ill ! 

T'lli.',  Il.iiiy '  "NV.:.>hiii.-{»n.  1 ).  C " 

T.'iiit"'<l  St.iir.s  r'tMi->!!l  ..  —   ,('Ij:iia 


l.'iiitrd  Siai»\s  rosisiil . . .    Mall .i 

l>i) I   Vc«]i», 'lapau 

1  ■  iiknowii ■ 

1).. ' 

l>i) MUaiiv.  N.  V 

i>«. : 

l».i 

Mo Divalis  I'.liiir.  All; , 

I»(, I 

l>i) i 

\  iclur.  JI.  r Sail  Kh'm-Lsimi,  (J.il 

Walkur.  .F.  M 'Pallmt.  V.i 

War'-,  Aimti*  I ;  "Wji.shiii^tuii,  VA' , 

Wrlj«li,  Pre »r.  A .  S |  A  inrs,  Iowa j 

WrjlliT I  AVaahinjatOD,  I>.  C 


Fivn  KimiJlrsof  lH;»;tsu;;;ir, fxxim  S^'otlaud. 

Intiiaji  I'ihkI,  Am.,  two  lutft. 

('luh  f(uiird  fnun  ^ouiit  iEtua. 

Six-ciiiienu  of  abv^s,fnlit^s  gnuii,  f  obarro,  ic.  from 

Siuitu  I)oiiiiu;;o. 
Saij»|»loof  Frx-iich  mc-riuo  wimiI. 
Houduii  <■;;;:,  (\VTi;;ht  1i  oiiiiwk.) 
Spi'riincn.s  nl'cottou  fi-oiii  Tahiti. 
lIiMl;ioi>\s  \vhiti»  wiutvr-wluat. 
CaUt'oniia  bliio-Jay,  iuid  wool  of  rubhiiu'ii'  ;:'ut. 
Spri-iincu  oi'asbt.'htns  Innii  Maryliiiid. 
Sni;;uliU'  lisli,  livo  f«'j«t  Ion;:,  fi-om  I'otoium*  IMvit. 
XiiK'    Hiiiiij>]«-s  of   rotto:i  takrii    frinn   itpMniniii 

hali-s,  Saint.  Limf.n  fair. 
S^KTiiiM'iiM  <»f  insivtM. 
l-'iln-r  of  Fitii fCi'oyav.ulmi*t'. 
ridlilic  i;inii. 
HiMiKs  I'i'tiii  I>v  whit'.'  aiit.H :  siK-iiuu-ai*  'if  i:i.»»rt>. 

'J'linii'l  iiiaki  cotton. 

SiMuiih'^s  of  I'lii-li-r  (iillon  arid  iiiiiiiiiiavtiui-NfnMi! 

ill!'  .xaiui". 
Wlu-at. 

l-'ilnr  of  coiioii-stalkH;  nuiU'-  iiiid  €»kr.i  lilrr. 
Si)fHinn'n» of  Orthvptcfti.  (;^'a»>.slion[N'n(.) 
K^u.s  of  ;^old,  ailvcr,  Hiid  EnuliKb  i>ur:u;aDt ;  chii'kt 

of  sliver  pheaKiint,  and  arliili  .  *  ^diU.-uphi<ttmit. 
l.ari;i?  ^lK;;■inM■us  of  fun;:;!. 
( 'ull<  <'l  ioiSK  of  ijiisnrtK. 
Spi'viun'us  of  iuHci'tt^. 
Chiiir.sn   iniULMnTy  iiinl  oak   friiUn^  Mlk'VoniU 

and  si><>(iijini(H  o*f  nilk,  coftnn,  gniini»,  wcdk.&c. 

rrovineo  of  Maiirhiinn.  (!bina. 
Ksparto  ;;ra:'H. 

I'm  it  of  .sL'fdU'ss  ])rrHininoin. 
r»tr«;t -.siijrar  Hauii>lc-:^ 
hl.^l■^t,  (Ifoptcalnuti.) 
Ai>i»l''s  uud  vfgetuldi-s. 
A!?l>i-.-to.s. 

Spouije-i'iiriindv  r  lib«  r. 
<  'o!li  it  ion  of  iu8i*c-l».  i,\  r. 
Kn;;li.sli  lH«"t  su;;ai. 
lonLcTN  troni  I'auunia. 
I'i.ii  Jslai^d  »»ttori  and  Tii^>|M. 
Siiifimf  n  of  (iloiia  Miiudi  iippli'. 
Vc;:''tabl'-  v,rM)l. 


I 


Sprrjmt'Urt  of  fniit.  to  piodH. 
^.L'.du  crickets  from  Cliiufu 


II^DEX. 


A. 

Ab«ti  fimi  it  Mj'.vs :H 

in  I-  raiu'i' 2:*» 

Aj^i*  ulfuml  invi  stii::ition,  n',siiltj*«»l" *. 5CM 

j»at*'ntf*.  iinmlMT  «»J',  in  1j*71 i*l?< 

pnxliu'ts  ol"  1^7l lU 

iTjM)nix«*s  ami  rlimate  «>1"  Nchniska :rri; 

S<MJj-tr.  Statf  iif  Wb^conMui : 40ii 

!« iIM^rnjph y  iin<l  roaonrci's  uf  Moutana  Tt*mtory 4'.i\ 

A4;ri(Miltnn\  lunvnt  fni't!*  in * 228 

Indian  D»«i»rtrtnn»nt  of 'Zii 

in  tho  Southern  States .'{ 

I»niirro»j*  of,  in  "Wisciiusin 40.'» 

rrlftiion  «»i".  to  crntcnnial  of  American  invk'iwutlence 28H 

Ti'latiotiH  III",  toother  InilnRtri*^ 441> 

twelve  h*<tun's  on 4jM 

A  ikon.  1).  W.,on  savinp.  iiinnurarturinii,  and  ni»i)lyinir  niannrts 404 

-Vlaluuii:!,  indnstrial  «Mh«*ation  in * 306 

Altalfa  in  Snutlirrn  Califoniia SJ35 

Alkaii  hinds 270 

Alsiko  clovrr.  experiment  with 25:j 

Ani.M  iran  H<»taniAt  and  FloriM,  the 410 

I)aii'>Tnens  Association,  S*'venth  Annual  lieiKU-t  ui' 414 

1  iisti'tnte  tif  the  city  of  2sew  York :ttbj 

juantires.  and  Farmen*'  and  PLjntera'  (riiide 42:* 

r «aiH»rs  in  1  liinjjary sul 

Aii.ilV'^.  •«  ot  etmiinerrial  inaniireji •.»4 

<Mtndumn;po !»s 

I'ertili/.er."* l^>< 

Indian  br«»ad.  or  tuekahoe '.M 

NOils 1(K» 

Ai:i!:i:t".?».  iondili<>n  of  farm JU 

di»niostii',  d«-t-'«*iin!i  and  eurin:; diseases  in 3m5 

injpiovfnu-ut  of.  by  hrt»edin;^ 'SM 

,\jiI»K'  cultun*  in  Massarhnsetts ;MiO 

t>n  iianls.  l«K-ation  of :r;2 

.\j'}>i<-^.  bvMt  varieties  <»f.  tor  nnnki't 347,  :i4'< 

^  RTi.'ti««4  neomnien»le«l ;J72.  377 

Aji]  '.t  ti»u.  1>.  1 ..  ^jow  he  improved  his  farm :U>4 

Ai  kaii.'viH.  i!itlu-.trial  edncation  in :fO(j 

Aniiy  woTin.  Imw  to  nrr-vent  the  rava;;e8  of :J7G 

A<hi<  imni  wimmI.  value  of 228 
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